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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms and 
woodlands; in selecting sites for roads, ponds, 
buildings, and other structures; and in judg- 
ing the suitability of tracts of land for farm- 
ing, industry, and recreation. 


Locating Soils 


All the soils of Williams County are shown 
on the detailed map at the back of this publica- 
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is‘num- 
bered to correspond with a number on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suitabil- 
ity. For example, soils that have a slight limita- 
tion for a given use can be colored green, those 
with a moderate limitation can be colored yel- 


low, and those with a severe limitation can be 
colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils ‘from the soil descriptions and from 
the discussions of the capability units and the 
management of soils for crops and pasture, 

Foresters and others can refer to. the section 
“Woodland Management and Productivity” 
where the woodland in the county is discussed 
and the potential productivity of selected soils 
is given. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife Habitat.” 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and 
recreation areas in the sections “Engineering” 
and “‘Recreation.” 

Engineers and builders can find, under “Soil 
Properties,” tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
Sate “Formation and Classification of the 

oils.’ 

Newcomers in Williams County may be espe- 
cially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
scribed. They may also be interested in the 
information about the county given at the be- 
ginning of the publication and in the section 
“General Nature of the County.” 


Cover: 


Recently planted field on lake plains. The light 


colored Haskins soil in the foreground and the darker col- 
ored, lower lying Hoytville soil are productive of most crops 


grown in the county. 
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ILLIAMS COUNTY is in the northwest corner of 

Ohio (see facing page). It has a total area of 
421 square miles, or 269,312 acres. It is bounded on 
the north by Hillsdale County, Mich., on the west by 
Steuben and Dekalb Counties, Ind., on the south by 
Defiance County, and on the east by Fulton and Henry 
Counties. 

In 1970 the total population of the county was 
33,669. Bryan, the county seat and only cits, which is 
in the south central part, had a population of 7,008. 
Villages in Williams County are Alvordton, Blakeslee, 
Edgerton, Edon, Montpelier, Pioneer, Stryker, and 
West Unity. — 

Williams County lies entirely within the Wisconsin 
glaciated part of Ohio. Two prominent glacial mo- 
raines, the Wabash and Fort Wayne, cross the county 
in a northeast-southwest direction, and two extensive 
glacial till plains border the Fort Wayne Moraine on 
either side. Southeastern Williams County makes up 
part of the glacial lake plain of northwestern Ohio. 
The morainic areas are nearly level to moderately steep 
in the glacial till plains and are mostly level to gently 
sloping in the lake plain. 

All of the county is within the Maumee River water- 
shed. The two major waterways are the St. Joseph and 

- Tiffin Rivers. The St. Joseph River bisects the county 
in a northeast-southwest direction. The Tiffin River 
cuts across the southeast corner of Williams County 
as it enters from Fulton County and flows south into 
Defiance County. 

The large areas of deep, fertile, level to gently sloping 
soil have made Williams County well suited to farming. 
Corn, soybeans, wheat, and hay are the major.crops. 
A considerable part of the annual farm income is de- 
rived from the sale of livestock and livestock products. 
Nonfarm development, particularly residential, has in- 
creased in Williams County in recent years. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in the survey area, where they are located, 
and how they can be used. The soil scientists went 
into the area knowing they likely would locate many 
soils they already knew something about and perhaps 
identify some they had never seen before. They ob- 
served the steepness, length, and shape of slopes, the 
size of streams and the general pattern of drainage, 


the kinds of native plants or crops, the kinds of rock, 
and many facts about the soils. They dug many holes 
to expose soil profiles. A profile is the sequence of nat- 
ural layers, or horizons, in a soil; it extends from the 
surface down into the parent material that has been 
changed very little by leaching or by the action of 
plants roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other impor- 
tant characteristics. Soil series commonly are named 
for towns or other geographic features near the place 
where they were first observed and mapped. Ottokee 
and Toledo, for example, are the names of two soil 
series. All the soils in the United States having the 
same series name are essentially alike in characteris- 
tics. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteris- 
tic that affects use of the soils by man. On the basis 
of such differences, a soil series is divided into phases. 
The name of a soil phase indicates a feature that af- 
fects management. For example, Blount loam, 2 to 6 
percent slopes, is one of several phases within the 
Blount series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in draw- 
ing boundaries accurately. The soil map in the back of 
this publication was prepared from the aerial photo- 
graphs, 

The areas shown on a soil map are called map units. 
On most maps detailed enough to be useful in planning 
the management of farms and fields, a map unit is 
nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such 
a map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi- 
nantly of a named soil phase. 


Some map units are made up of soils of different 
series, or of different phases within one,series, and 
some have little or no soil. These kinds of mapping 
aa are discussed in the section “Descriptions of the 

oils.” 

While a soil survey is in progress, samples of soils 
are taken as needed for laboratory measurements and 
for engineering tests. Existing ratings of suitabilities 
and limitations (interpretations) of the soils are field 
tested and modified as necessary during the course of 
the survey, and new interpretations are added to meet 
local needs. This is done mainly through field observa- 
tions of behavior of different kinds of soil for differ- 
ent uses under different levels of management. Also, 
data are assembled from other sources, such as test 
results, records, field experience, and other informa- 
tion available from State and local specialists. For 
example, data on yields of crops under defined prac- 
tices are assembled from farm records and from field 
or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delin- 
eated on aerial photographs and when the laboratory 
data and other data have been assembled. The mass of 
detailed information then needs to be organized so that 
it is readily useful to different groups of users, among 
them farmers, managers of woodland, engineers, plan- 
ners, developers and builders, homebuyers, and those 
seeking recreation. Presenting the detailed informa- 
tion in an organized, understandable manner is the pur- 
pose of this publication. 


General Soil Map 


The general soil map at the back of this publication 
shows, in color, the soii associations described in this 
survey. Each soil association is a unique natural land- 
scape unit that has a distinctive pattern of soils and 
relief and drainage features. It normally consists of 
one or more soils of major extent and some soils of 
minor extent, and it is named for the major soils, The 
kinds of soil in one association may occur in other 
soil associations, but in a different pattern. 

The map provides a broad perspective of the soils 
and landscapes in the survey area. It provides a basis 
for comparing the potential of large areas of the 
county for general kinds of land use. From the map, 
areas that are generally suitable for certain kinds of 
farming or other land uses can be identified. Likewise, 
areas with soil properties distinctly unfavorable for 
certain land uses can be located. 

Because of the small scale of the map, it does not 
show the kind of soil at a specific site. Thus, this is not 
a suitable map for planning the management of a farm 
or field or for selecting the exact location of a road, 
building, or similar structure because the kinds of 
soils in any one soil association ordinarily differ from 
place to place in slope, depth, stoniness, drainage, or 
other characteristics that affect their management. 

The twelve soil associations in this survey have been 
grouped into two general kinds of landscapes for broad 
interpretive purposes. Each of the broad groups and 
the soil associations in it are described in the following 


pages. 


SOIL SURVEY 


Soils That Formed Mainly in Water Deposited or 
Water Reworked Material 


The soils that make up these associations are in the 
southeastern third of the county. They formed mainly 
in water-deposited material or in wave-modified glacial 
till. The material ranges from sand to clay. Most soils 
are level to gently sloping. 


1. Roselms-Paulding association 


Nearly level to gently sloping, somewhat poorly drained 
and very poorly drained soils that have a heavy clayey 
subsow; on broad flats on the lake plain 


This association occupies the broad, flat lake plain 
area in the southeastern corner of the county. These 
soils are mostly nearly level to gently sloping. More 
sloping areas occur along the sides of stream valleys 
that dissect the association. 

This association makes up about 1 percent of the 
county. It is about 56 percent Roselms soils, 26 percent 
Paulding soils. and 18 percent soils of minor extent. 

Roselms and Paulding soils formed in limy clay ma- 
terial deposited in a former glacial lake. The dominant 
Roselms soils are somewhat poorly drained and nearly 
level to gently sloping. Paulding soils are very poorly 
drained and more grayish colored than Roselms soils. 
These nearly level soils are on flats and in shallow 
drainageways. 

Minor in this association are the somewhat poorly 
drained Haskins and Rimer soils, the very poorly 
drained Bono soils, and the moderately well drained 
Seward soils. 

Waterlogging for long periods during the year, 
which is the result of a seasonal high water table and 
the clayey, very slowly permeable subsoil, is a severe 
limitation for Roselms and Paulding soils for farming. 
Ponding is common on Paulding soils during wet pe- 
riods unless adequate drainage is provided. Very slow 
permeabilitv, in addition to wetness, severely limits 
Roselms and Paulding soils for many nonfarm uses. 

Soybeans and small grain are the major crops, but 
an increasing acreage is being used for corn. 


2. Latty-Fulton association 


Nearly level to gently sloping, very poorly drained.and 
somewhat poorly drained soils that have a clayey sub- 
soil; on broad flats on the lake plain 


This association consists of three areas concentrated 
in southeastern Williams County. The soils in this 
association are mainly nearly level to gently sloping. 
Some more sloping areas occupy the sides of stream 
valleys and major drainageways. 

This association makes up about 7 percent of the 
county. It is about 40 percent Latty soils, 88 percent 
Fulton soils. and 22 percent soils of minor extent. 

Latty and Fulton soils formed in limy silty clay ma- 
terial deposited in a former glacial lake. Latty soils are 
very poorly drained and are nearly level. They are on 
broad flats. The Fulton soils are somewhat poorly 
drained and nearly level to gently sloping. They occupy 
low rises. 

Minor in the association are the moderately well 
drained and more sloping Lucas soils and the some- 
what poorly drained Haskins soils. Also included are 
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Figure 1.—Typieal landscape of Latty-Fulton soil association. These soils have a clayey subsoil. Wetness is a 


severe hazard in 


farming. 


small sandy spots of Rimer and Seward soils and small 
areas of Shoals and Sloan soils on narrow flood plains. 

Wetness from a seasonal high water table and slow 
to very slow permeability in the subsoil are the major 
limitations of Latty and Fulton soils for farming (fig. 
1). Ponding is common on Latty soils during wet pe- 
riods unless adequate drainage is provided. Very slow 
to slow permeability, in addition to wetness, severely 
limits Latty and Fulton soils for many nonfarm uses. 

When adequately drained and well managed, this as- 
sociation is one of the most productive in the county 
for farming. Corn, soybeans, and small grain are the 
major crops. 


3. Del Rey-Lenawee association 


Nearly level to gently sloping, somewhat poorly 
drained to very poorly drained soils that have a silty 
and clayey subsoil; on broad flats on the lake plain 


This soil association consists of two areas in the 
southeastern part of the county near Stryker. The 
soils are mainly nearly level to gently sloping, but some 
more sloping areas occur along the sides of major 
drainageways. 

This association makes up about 6 percent of the 
county. It is about 45 percent Del Rey soils, 27 percent 
Lenawee soils, and 28 percent soils of minor extent. 


Del Rey and Lenawee soils formed in silty clay loam 
and silt loam material deposited in a former glacial 
lake. The dominant Del Rey soils are somewhat poorly 
drained and lighter colored than Lenawee soils. These 
nearly level and gently sloping soils are on low rises. 
Lenawee soils are very poorly drained and nearly level. 
They occupy broad flats and shallow depressions. 

Minor soils in this association are the sloping, mod- 
erately well drained Shinrock soils, the somewhat 
poorly drained Kibbie and Rimer soils, and the mod- 
erately well drained Seward soils. 

Wetness from a seasonal high water table and mod- 
erately slow to slow permeability in the subsoil severely 
limit these soils for farming. Ponding commonly occurs 
on Lenawee soils during wet periods unless adequate 
drainage is provided. The moderately slow to slow 
permeability, in addition to the wetness hazard, is a 
severe limitation of the major soils for many nonfarm 
uses. 

Under good management, including adequate drain- 
age, Del Rey and Lenawee soils are moderately to 
highly productive for farming. Corn and soybeans are 
the major crops. 


4, Nappanee-Hoytville association 


Nearly level to gently sloping, somewhat poorly 
drained and very poorly drained soils that have a 
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clayey subsoil; on broad, wave modified flats on the 
lake plain 


This association consists of two comparatively small 
areas. One area is in and around Bryan, the county 
seat, and the other is northeast of West Unity along 
the Fulton County line. 

This association makes up about 2 percent of the 
county. It is about 45 percent Nappanee soils, 38 per- 
cent Hoytville soils, and 17 percent soils of minor ex- 
tent. 

Nappanee and Hoytville soils formed in limy, fine 
textured glacial till that has been modified by wave 
action of a post-glacial lake. The somewhat poorly 
drained Nappanee soils are nearly level to gently slop- 
ing. Hoytville soils are very poorly drained and nearly 
level. They are on broad flats and in drainageways. 
Minor in this assocation are the very poorly drained 
Mermill soils and the somewhat poorly drained Haskins 
soils. 

Wetness caused by a seasonal high water table and 
slow to very slow permeability in the subsoil severely 
limit the Nappanee and Hoytville soils for farming. 
Ponding commonly occurs on Hoytville soils during 
wet periods unless adequate drainage is provided. Slow 
to very slow permeability, in addition to wetness, is a 
severe limitation of the major soils for many nonfarm 
uses, 

This association is one of the most productive in the 
county for farming when the soils are adequately 
drained and well managed. Corn and soybeans are 
the major crops. 


5. Eel-Genesee-Sloan association 


Nearly level, moderately well drained, well drained 
and very poorly drained soils that have a loamy sub- 
soil; on flood plains 


This association is along the Tiffin River and its 
major tributaries in southeastern Williams County. 
It makes up flood plain areas which are long but only 
one-eighth to one-half mile wide, All the major soils 
formed in sediments that were washed or eroded from 
the surrounding uplands. 

This association makes up about 1 percent of the 
county. It is about 35 percent Eel soils, 830 percent Gen- 
esee soils, 20 percent Sloan soils, and 15 percent soils 
of minor extent. 

The moderately well drained Eel soils and the well 
drained Genesee soils occupy long narrow strips along 
streams. The very poorly drained Sloan soils typically 
occupy slight depressional areas and shallow drainage- 
ways on the flood plain. 

Minor in this association are the somewhat poorly 
drained Shoals soils on flood plains and the somewhat 
poorly drained Digby soils and very poorly drained 
Millgrove soils on low, gravelly terraces. 

Seasonal flooding that results in sediment deposition, 
streambank erosion, and ponding is a severe limitation 
of this association for some farm and most nonfarm 
uses. Wetness and ponding after heavy rains and flood- 
ing also limit Sloan soils. The soils in this association 
are productive for farming, but the hazard of flooding 
after planting tends to lower crop yields. Small grain 
crops are not commonly grown because of possible dam- 
age by spring flooding. 


Corn and soybeans are the major crops. Some fre- 
quently flooded areas of the association are used for 
permanent pasture. 


6. Millgrove-Mermill-Haskins association 


Nearly level, very poorly drained and somewhat poorly 
drained soils that have a loamy and clayey subsoil; on 
broad flats on uplands 


This association occupies two areas in the south- 
eastern part of the county. One of these areas is south 
of Bryan, and the other extends in a northeast direc- 
tion from Bryan to West Unity. 

This association makes up about 5 percent of the 
county. It is about 30 percent Millgrove soils, 30 per- 
cent Mermill soils, 20 percent Haskins soils, and 20 per- 
cent soils of minor extent. 

The Millgrove and Mermill soils are nearly level, 
dark colored, and very poorly drained. The Haskins 
soils are nearly level and somewhat poorly drained. The 
dominant Millgrove soils formed in loamy outwash 
material and in the underlying sand and gravelly de- 
posits, which contain some finer texturéd sediments. 
Mermill and Haskins soils formed in loamy materials 
and in the underlying clayey glacial till. Both Mill- 
grove and Mermill soils are on broad flats and in 
a PRESWaye. The Haskins soils are mainly on broad 

ats. 

Minor soils include the very poorly drained Gilford 
and Toledo soils and the somewhat poorly drained 
Digby soils. 

Wetness from a seasonal high water table is a se- 
vere limitation of these soils for farming. Ponding 
commonly occurs on Millgrove and Mermill soils dur- 
ing wet seasons unless adequate drainage is provided. 
Wetness severely limits the soils for many nonfarm 
uses. 

If well managed and adequately drained, this asso- 
ciation is the most productive in the county for farm- 
ing. Corn, soybeans, and wheat are the major crops. 
With more intensive drainage systems, this associa- 
tion is potentially suited to truck and specialty crops. 


7. Haskins-Haney-Rawson association 


Nearly level to sloping, somewhat poorly drained and 
moderately well drained soils that have a loamy and 
clayey subsoil; on beach ridges 


This association occurs as a long narrow area that 
extends in a northeast to southwest direction across 
the eastern part of the county. It makes up the beach 
eo which was the shore line of a former glacial 
ake. 

This association makes up about 3 percent of the 
county. It is about 34 percent Haskins soils, 22 percent 
Haney soils, 20 percent Rawson soils, and 24 percent 
soils of minor extent. 

The dominant Haskins soils are nearly level, some- 
what poorly drained soils that formed in loamy mate- 
rials and in the underlying clayey glacial till. Haney 
soils are nearly level to sloping, moderately well 
drained soils that formed in loamy material and in the 
underlying gravelly and sandy material. Rawson soils 
are gently sloping to sloping, moderately well drained 
soils that formed in loamy materials and in the under- 
lying loamy to clayey glacial till. 
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Among the minor soils in this association are the 
well drained Belmore, Oshtemo, and Arkport soils and 
the very poorly drained Mermill soils. Arkport soils 
occur just east and slightly south of West Unity. 

Wetness on Haskins soils is caused by a seasonal 
high water table and is a major limitation for farming. 
Because of generally good natural drainage, Haney 
and Rawson soils normally do not require artificial 
drainage. The soils in this association are character- 
ized by a moderate to high sand content. Droughtiness 
can occur in particularly dry seasons. 

If well managed, these soils are moderately produc- 
tive. They are used mainly for corn, soybeans, and 
small grain. Some provide some of the best building 
sites in Williams County because natural drainage is 
good and slopes are mostly gentle. 


Soils That Formed Mainly in Glacial Till or 
Glacial Outwash 


The soils that make up these associations are in the 
northwestern two-thirds of the county. They formed 
in glacial till or sandy and gravelly outwash. They 
occupy the more rolling part of the county. 


8. Blount-Oshtemo-Sloan association 


Nearly level to sloping, somewhat poorly drained, well 
drained and very poorly drained soils that have a sandy 
to clayey subsoil; on terraces and flood plains 


The largest of two areas that make up this associa- 
tion occupies a continuous strip along the St. Joseph 
River. It bisects the county in a northeast to southwest 
direction. The other small area is just east of Alvord- 
ton in the northeast corner of the county. 

This association makes up about 6 percent of the 
county. It is about 32 percent Blount soils, 20 percent 
Oshtemo soils, 15 percent Sloan soils, and 88 percent 
soils of minor extent. 

Blount soils are nearly level to gently sloping and 
somewhat poorly drained. They formed in loamy gla- 
cial till. They occupy upland areas adjacent to the 
stream valleys. The gently sloping to sloping, well 
drained Oshtemo soils formed in sandy and loamy 
material and the underlying sandy and gravelly de- 
posits, They occupy broad areas on terraces. Sloan 
soils are very poorly drained and nearly level. They 
are on flood plains. 

Among the minor soils are the very poorly drained 
Pewamo soils and moderately well drained Glynwood 
soils on uplands; the well drained Boyer soils and the 
somewhat poorly drained Digby soils on terraces; the 
somewhat poorly drained Shoals soils and the well 
drained to moderately well drained Landes soils, all of 
which are on flood plains. 

Wetness and slow permeability on Blount soils and 
flooding on Sloan soils are severe limitations for farm- 
ing. Seasonal droughtiness and some soil blowing are 
limitations on the sandy Oshtemo soils. In places where 
slone is not a limitation, these well drained soils pro- 
vide some of the best building sites in the county. 

Corn, soybeans, and small grain are the major crops. 
Although available water capacity is low in the sandy 
Oshtemo soils, these soils can be irrigated. Sloan soils 
are productive for farming, but occasional flooding 
after planting lowers the average crop yield. 


9. Blount-Glynwood association 


Nearly level to steep, somewhat poorly drained and. 
moderately well drained soils that have a clayey and 
loamy subsoil; on uplands 


This association is the largest in the county. It oc- 
curs as a broad belt several miles wide extending from 
the northeast to the southwest. It is made up of upland 
soils formed in loamy glacial till. Most areas are nearly 
level to sloping. Some of the more sloping areas occupy 
the sides of stream valleys and major drainageways. 

This association makes up about 36 percent of the 
county. It is about 50 percent Blount soils, 18 percent 
Glynwood soils and 32 percent soils of minor extent, 

Blount soils are somewhat poorly drained and are 
nearly level to gently sloping. The moderately well 
drained Glynwood soils are mainly gently sloping to 
sloping, but they are more sloping on the sides of 
stream valleys. 

Minor in this association are the very poorly drained 
Pewamo soils in shallow drainageways. Other minor 
soils include the very poorly drained Bono, Mermill, 
and Carlisle soils and the somewhat poorly drained 
Haskins soils. 

Wetness as a result of a seasonal high water table 
and the clayey subsoil is a severe limitation of Blount 
soils for farming. A moderate to severe erosion hazard 
on the Glynwood soils is a limitation for farming. 
Many of the nearly level. low lying areas of the associa- 
tion are subject to ponding in wet periods unless they 
are adequately drained. Moderately slow to slow per- 
meability, in addition to wetness, is a severe limitation 
of the major soils for many nonfarm uses. Where slope 
is not limiting, Glynwood soils have fewer limitations 
for building sites than Blount soils. 

Farming is the major land use on this association. 
Corn, soybeans, and small grain are the principal crops. 


10. Blount-Pewamo association 


Nearly level to gently sloping, somewhat poorly 
drained and very poorly drained soils that have a 
clayey and loamy subsoil; on uplands 


This association occupies a strip several miles wide 
that extends from the northeast to the southwest in 
the western half of the county. Most areas are nearly 
level to gently sloping. Some of the more sloping areas 
occupy the sides of stream valleys and major drain- 
ageways. 

This association makes up about 24 percent of the 
county, It is about 43 percent Blount soils, 19 percent 
Pewamo soils, and 88 percent soils of minor extent. 

Blount and Pewamo soils formed in deposits of limy 
clay loam glacial till. Blount soils are somewhat poorly 
drained and are nearly level to gently sloping. Pewamo 
soils are nearly level and very poorly drained. They are 
on broad flats and in drainageways. : 

The moderately well drained Glynwood soils are 
minor in this association. They occupy the more slop- 
ing sides of stream valleys. Other minor soils are the 
very poorly drained Mermill, Bono, and Carlisle soils 
and the somewhat poorly drained Haskins soils. 

Wetness caused by a seasonal high water table and 
a clayey subsoil are severe limitations for Blount and 
Pewamo soils for farming. Many of the nearly level, 
low lying areas of these soils are subject to ponding 
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during wet periods unless adequate drainage is pro- 
vided. Moderately slow to slow permeability, in addi- 
tion to wetness, is a severe limitation of the major 
soils for many nonfarm uses. 

Most of the association is farmed. Corn, soybeans, 
and small grain are the major crops. 


11. Blount, loamy subsiratum-Glynwood association 


Nearly level to moderately steep, somewhat poorly 
drained and moderately well drained soils that have a 
clayey and loamy subsoil; on uplands 


This association is in a diagonal strip that extends 
from the northeast to the southwest in the northwest- 
ern part of the county. Most areas are gently sloping 
to moderately steep with many short slopes. A few 
areas are steep. 

This association makes up about 5 percent of the 
county. It is about 30 percent Blount soils, loamy sub- 
stratum, 25 percent Glynwood soils, and 45 percent 
soils of minor extent. 

The major soils formed in clay loam material under- 
lain with limy loam or clay loam glacial till. Blount 
soils, loamy substratum, are somewhat poorly drained 
and nearly level to gently sloping. The Glynwood soils 
are moderately well drained and are mainly gently 
sloping to moderately steep. 

Minor soils in drainageways and on level to depres- 
sional areas in the association are the very poorly 
drained Bono, Pewamo, and Mermill soils. The very 
poorly drained Carlisle and Wallkill soils are in local 
depressions or potholes. The somewhat poorly drained 
Haskins soils and the moderately well drained Rawson 
soils are on small knolls. 

Wetness caused by a seasonal high water table and 
the clayey subsoil is a severe limitation of Blount, 
loamy substratum soils, for farming. The hazard of 
erosion is a limitation of the gently sloping to moder- 
ately steep Glynwood soils. Moderately slow to slow 
permeability is a severe limitation of the major soils 
for some nonfarm uses. 

Most of the less sloping. parts of this association are 
farmed. Corn, soybeans, and small grain are the major 
crops. Many of the sloping and moderately steep areas 
are used for permanent pasture or woodland. 


12. Glynwood-Rawson association 


Gently sloping to moderately steep, moderately well 
drained soils that have a loamy and clayey subsoil; on 
uplands 


This association is a single area located in the north- 
west corner of the county. Most areas are gently slop- 
ing to moderately steep, but a few areas are steep. 

This association makes up about 4 percent of the 
county. It is about 44 percent Glynwood soils, 15 per- 
cent Rawson soils, and 41 percent soils of minor extent. 

Glynwood and Rawson soils are moderately well 
drained, The gently sloping to moderately steep Glyn- 
wood soils formed in clay loam material underlain 
with limy clay loam glacial] till. The gently sloping to 
sloping Rawson soils formed in loamy material under- 
lain by limy clay to clay loam glacial till. 

Minor soils include the well drained Boyer, Oshtemo, 
and Spinks soils on long narrow sandy and gravelly 
ridges. The very poorly drained Carlisle and Wallkill 


soils are in local depressions or potholes. The very 
poorly drained Pewamo and Millgrove soils are along 
drainageways. The more gravelly areas near Rawson 
soils commonly consist of Haney soils. 

A severe erosion hazard on the sloping to moderately 
steep soils is a major limitation for farming. The slow 
permeability of Glynwood soils is a severe limitation 
for some nonfarm uses. 

Corn, soybeans, and small grain are grown on this 
association, but more than half.the acreage is in per- 
manent pasture and woodland. Where slope is no limi- 
tation and natural drainage is generally good, the 
major soils in the association provide some of the best 
building sites in the county. The less extensive Spinks 
soils are an excellent source of sand for filling and 
grading purposes. 


Planning the Use and Management of 
the Soils 


The soil survey is a detailed analysis and evaluation 
of the most basic resource of the survey area—the soil. 
It may be used to fit the use of the land, including 
urbanization, to the limitations and potentials of the 
natural resources and the environment and to help 
avoid soil-related failures in uses of the land. 

During a soil survey soil scientists, conservationists, 
engineers, and others keep extensive notes, not only 
about the nature of the soils but also about unique as- 
pects of behavior of these soils in the field and at con- 
struction sites. These notes include observations of 
erosion, drought damage to specific crops, yield esti- 
mates, flooding, the functioning of septic systems, and 
other factors relating the kinds of soil and their pro- 
ductivity, potentials, and limitations under various 
uses and management, In this way field experience 
incorporated with measured data on soil properties 
and performance is used as a basis for predicting soil 
behavior. 

Information in this section will be useful in applying 
basic facts about the soils to plans and decisions for 
use and management of soils for crops and pasture, 
woodland, and many nonfarm uses, including building 
sites, highways and other transportation systems, san- 
itary facilities, parks and other recreational develop- 
ments, and wildlife habitat. From the data presented, 
the potential of each soil for specified land uses may be 
determined, soil limitations to these land uses may be 
identified, and costly failures in homes and other: 
structures, caused by unfavorable soil properties, can 
be avoided. A site can be selected where the soil prop- 
erties are favorable, or practices can be planned that 
will overcome the soil limitations. 

Planners and others using the soil survey can eval- 
uate the impact of specific land uses on the overall 
productivity of the survey area or other broad planning 
area and on the environment. Productivity and envi- 
ronment are closely related to the nature of the soil. 
Plans can be made to maintain or create a land-use 
pattern in harmony with the natural soil. 

Contractors can find information useful in locating 
sources of sand and gravel, road fill, and topsoil. Other 
information indicates the presence of bedrock, wet- 
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ness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of wastes, for exam- 
ple, is closely related to properties of the soil. Pave- 
ments, sidewalks, campsites, playgrounds, lawns, and 
ae and shrubs are influenced by the nature of the 
soil. 


Crops and Pasture * 


The major management concerns when using the 
soils for crops and pasture are described in this section. 
The system of land capability classification used by 
the Soil Conservation Service is explained, manage- 
ment of the soils by capability units is discussed, and 
the predicted yields of the main crops are presented 
for each soil. 

This section provides information about the overall 
agricultural potential and needed practices in the sur- 
vey area for those in agribusiness—equipment dealers, 
drainage contractors, fertilizer companies, processing 
companies, planners, conservationists, and others. 

The principal crops grown in the county are corn, 
soybeans, winter wheat, spring oats, and mixed hay. 
Also grown are smaller acreages of tomatoes, sugar 
beets, and some truck crops. Only about 1 percent of 
the acreage in farms is in pasture. 

The different kinds of soils in Williams County vary 
in their suitability for specific crops, and they require 
widely different management, but some general, or 
basic, management is needed on practically all of the 
soils. These basic practices are maintaining an ade- 
quate level of fertility, utilizing crop residue, improv- 
ing drainage, controlling erosion, and using proper 
tillage. Management of groups of similar soils is dis- 
es under the heading “Management by Capability 

nits.” 

Soil fertility—About one-fourth of the soils in the 
county have dark colored surface layers. These soils 
are nearly neutral in reaction and contain moderate 
amounts of phosphorus and high amounts of potas- 
sium. Many of the light colored soils in the county are 
naturally acid and below optimum plant nutrient lev- 
els, On all soils, additions of lime and fertilizer should 
be based on the results of. soil tests, on the need of the 
crop, and on the expected level of yields. The Cooper- 
ative Extension Service can help in determining the 
kinds and amounts of fertilizer and lime to apply. The 
current “Ohio Agronomy Guide” (6)? also gives ferti- 
lizer recommendations. The texture of the surface 
layer is important in the applications of fertilizer and 
herbicides. Generally, larger amounts of potassium are 
needed for sandy soils than for loams or silt loams. 
Loams and silt loams generally require larger amounts 
than do clayey soils. 

Crop residue.—The organic-matter content of Wil- 
liams County soils varies from about 1 percent to about 
35 percent. Dark colored sandy or loamy mineral soils 
and muck soils are moderate to high in organic-matter 
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content. Light colored soils and heavy textured dark 
colored soils generally are below the optimum levels of 
organic-matter content. All crop residues should he 
returned to the soil to maintain or increase the content 
of organic matter. Also regular additions of manure 
and other organic material can help to improve soil 
structure and to reduce surface crust formation. Both 
soil tilth and the amount of nitrogen in the soil are 
affected by the content of organic matter, Soybeans 
and similar crops supply only a small amount of resi- 
due, and if these are grown, the cropping system should 
include cover or sod crops. 

Drainage.—Soil drainage is the major management 
need on about two-thirds of the soils in the county. 
Crops grow well on somewhat poorly drained and very 
poorly drained soils if excess water is removed by sub- 
surface drains, surface drains, or land smoothing, or 
by a combination of these practices. Where these prac- 
tices are not used, surface ponding and excess soil 
wetness slow the growth of crops. Also soils that are 
not adequately drained dry out and warm up slowly, 
and this delays tillage and planting. 

The efficiency of artificial drainage in removing wa- 
ter varies on the different kinds of soils. Surface drain- 
age is generally more efficient on the clayey soils. The 
lower rates of permeability allow removal of a greater 
volume of surface water before it enters the soil. Pond- 
ing occurs on low lying areas, even on the sandy soils, 
and this water can be effectively removed by surface 
drains. 

Tile drains remove excess water from within the 
soil. The efficiency of this artificial drainage depends 
on soil permeability, Excess water is most readily re- 
moved from the sandy soils, such as Gilford, Lamson, 
and Rimer. Water removal is more difficult in the Col- 
wood, Millgrove, Mermill, Kibbie, Digby, Haskins, and 
similar soils, but it is effective. Internal drainage is 
least effective in clayey soils. Removal is fair in the 
Lenawee, Hoytville. Del Ray, Pewamo, and Nappanee 
soils; poor in the Toledo, Fulton, and Latty soils; and 
very poor in the Paulding and Roselms soils. Although 
there is much artificial drainage in Williams County, 
many fields and farms remain inadequately drained. 

Organic soils oxidize and subside when the pore 
space is filled with air; therefore, special drainage sys- 
tems are needed to control the depth and the period of 
drainage. Keeping the water table at the level required 
by crops during the growing season and raising it to 
the surface during other parts of the year minimize 
the oxidation and subsidence of organic soils. 

The moderately well drained and well drained soils 
do not normally need artificial drainage, but the sur- 
face drains from adjacent soils run through many 
areas. In some places random subsurface drains are 
needed in spots of wetter soils and in seep spots. 

Although excess water is the major limitation on 
most of the soils in the county, some well drained and 
moderately well drained soils are too dry during part 
of the growing season unless rainfall is timely. The 
Spinks, Ottokee, Seward, Oshtemo, Haney, St. Clair, 
and Lucas soils frequently lack sufficient moisture for 
growing summer crops. Careful management is needed 
on these soils to help conserve soil moisture for crops. 

Erosion.—Soil erosion is a major management prob- 
lem on soils in the county that are gently sloping to 
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very steep. These soils make up about one-third of the 
county. Loss of part of the surface layer reduces soil 
productivity and available water capacity and com- 
monly results in heavier textured subsofl material 
being mixed with the surface layer in plowing. The 
heavier plow layer that results often causes serious 
tilth problems. Erosion control practices commonly 
used in the county are tilling on the contour; keeping 
tillage to a minimum; constructing terraces, waterways, 
and diversions; utilizing crop residue; and planting 
close-growing crops. 

Soil blowing is a hazard on the sandy Arkport soils 
and on the organic Carlisle and Edwards soils. Soil 
blowing can damage these soils in a few hours if winds 
are strong and the soils are dry and bare of vegetation 
or surface mulch. Maintaining vegetative cover, sur- 
face mulch, or rough surfaces through proper tillage 
minimizes soil blowing on these soils. Windbreaks of 
adapted shrubs, such as Tartarian honeysuckle or au- 
tumn olive, are effective in reducing soil blowing on 
the muck soils. 

Tillage.—The tillage used in the county is primarily 
plowing and working the soils with a conventional 
plow, disk, or cultipacker. Many of the soils in the 
county could be tilled by minimum tillage or no-tillage 
methods. The Oshtemo, Millgrove, Mermill, Seward, 
Rimer, and other sandy and loamy soils are too wet 
to be plowed in spring. 

For specific information regarding tillage practices 
and erosion control, consult a representative of the 
Williams Soil and Water Conservation District or the 
Ohio Cooperative Extension Service. 

Special crops.—Sugar beets and tomatoes are the 
dominant special crops grown in the county. They are 
well suited to drained areas of Lenawee, Latty, Hoyt- 
ville, Pewamo, Toledo, and other soils that are naturally 
very poorly drained. These soils have high organic- 
matter content and high available water capacity. The 
major limitation of these soils is soil compaction and 
the resultant decline in tilth. Good tilth and physical 
condition are essential if these soils are to produce 
good yields of sugar beets or tomatoes. 

A small acreage of truck crops is also grown in the 
county. Truck crops are suited to loamy soils that warm 
up early in spring, for example, the well drained Bel- 
more and moderately drained Haney soils. These soils 
have limited available water capacity, but they are well 
suited to irrigation. 

A high level of soil management is needed for suc- 
cessful special crop production. Additional information 
regarding management practices for special crops can 
be obtained from the Ohio Cooperative Extension 
Service or from field representatives of the various 
commercial] canneries or sugar companies operating in 
states of the Northwest. 

Pasture.—Only about 1 percent of the acreage in 
farms is used for permanent pasture. This is because 
only a small percentage of the acreage cannot be 
cropped and because most of the forage needed is 
provided by meadow crops. Many soils in the county 
could be used for producing high-quality permanent 
pasture. 

Most areas in pasture are on eroded soils that form- 
erly were cultivated, on sloping to steep soils, or on 
soils that are frequently flooded. Some pastures near 


farmsteads are used for feedlots or access lanes. Some 
open woodlots are pastured, but they generally have 
sparse forage plants. 

Yields of pasture vary widely; they depend on the 
kind of soil and the lay of the land. The sloping to 
steep soils in pasture are in the St. Clair and Lucas 
series. These soils are commonly eroded, and the water 
available to plants is low because runoff is rapid. Pas- 
ture plants generally grow slowly on these soils. 
Pasture plants also grow slowly on the sandy Boyer, 
Spinks, Oshtemo, and Ottokee soils because the avail- 
able water capacity is low. Forage plants grow satis- 
factorily on the less sloping St. Clair and Lucas soils 
and the gently sloping Nappanee and Fulton soils, but 
these soils are subject to erosion if the plant cover is 
removed by tillage or is reduced by overgrazing. Severe 
soil compaction occurs if livestock trample these soils 
during wet periods. 

The Sloan and Shoals soils on flood plains potentially 
are well suited to permanent pasture. Areas of these 
soils commonly are small in size and irregular in shape. 
Flooding during the growing season damages cash 
crops, but the soils are fertile, have high available 
water capacity, and can produce good grass or grass- 
legume pasture. Surface and subsurface drains help to 
control excess water, especially where legumes are 
grown. 

Permanent pasture needs about the same manage- 
ment as does cropland, Lime and fertilizer should be 
applied at rates indicated by soil tests. Control of 
weeds by periodic clipping and use of recommended 
herbicides encourages the growth of desirable plants. 
Proper stocking rates and controlled grazing also en- 
courage the growth of desirable plants. Latest recom- 
mendations on seeding mixtures, herbicide treatment, 
and other management on specific soils can be obtained 
from the Ohio Cooperative Extension Agent or from 
the office of the Williams Soil and Water Conservation 
District. 

Irrigation Williams County generally receives 
enough rainfall to supply moisture for crops, but in- 
tervals commonly occur when rainfall is insufficient. 
Supplemental irrigation of cropland or pasture during 
these dry periods helps to increase the growth of crops 
and forage plants. 

To be suitable for irrigation, the surface layer should 
be porous or able to absorb water readily. The surface 
layer and subsoil should also have a high available 
water capacity. The soils should be nearly level or no 
more than gently sloping so that erosion is not a serious 
problem. Soils should be permeable so that water and 
air will move freely and prevent waterlogging, which 
adversely affects plants. Good drainage is essential. 

The soils in Williams County vary in their suitability 
for irrigation. The sandy soils, such as the Ottokee, 
Tedrow, Seward, Rimer, Boyer, Oshtemo, and Gilford 
soils, are very permeable but lack adequate available 
water capacity. Irrigation of these soils has to be more 
frequent than on loamy soils. The soils that are most 
suitable for irrigation, from the standpoint of per- 
meability and available water capacity, are the Haney, 
Digby, Kibbie, Colwood, Millgrove, Mermill, Rawson, 
and Genesee soils. Digby, Kibbie, Colwood, Millgrove, 
and Mermill soils should be artificially drained before 
they are irrigated. The finer textured silty clay loam, 
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clay, and silty clay soils, such as the Latty, Toledo, 
Nappanee, and Paulding soils, are poorly suited to ir- 
rigation because they are slowly permeable. 

Before irrigation, an adequate supply of water is 
necessary. Use of water in streams and ponds may be 
restricted, because water rights of the downstream 
users must be considered. 

Additional information about the soils and their 
management for irrigation is available from the 
Williams County Soil and Water Conservation District 
and the Ohio Cooperative Extension Agent. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
soils are grouped according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account the major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely major 
reclamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops that require 
special management. This classification is not a sub- 
stitute for interpretations designed to show suitability 
and limitations of groups of soils for forest trees, or 
for engineering purposes. 

In. the capability system, all kinds of soils are 
grouped at three levels: the capability class, the sub- 
class, and the unit. These levels are described in the 
following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are des- 
ignated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations 
and narrower choices for practical use, defined as 
follows: 

Class I soils have few limitations that restrict their 

use. 

Class II soils have moderate limitations that reduce 
the choice of plants or require moderate conser- 
vation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their 


use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop 
production. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
€, w, 8, or ¢, to the class numeral, for example, IIe. 
The letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 


TABLE 1.—Capability classes and subclasses 


[Miscellaneous areas excluded. Absence of an entry means no 


acreage 
Major management concerns (Subclass) 
Total 
Class : 
acreage Erosion Wetness ou 
(e) (w) La eee 
(s) 
Acres Acres Acres 
De a eee ee eat a 
II 196,310 74,300 122,010 |__---------~- 
III 64,122 18,882 39,508 5,732 
eo 3,908 3,684 O24 Neccen seca 
VIf 947) ~~” 947 | ono demon lua coe cones 
VII 949 QAO She oa a 
WT: etter | Poot Shel ee a |e 


w shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty or stony; and ¢, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. - 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c, because the 
soils in class V are subject to little or no erosion, 
though they have other limitations that restrict their 
use to pasture, woodland, wildlife, or recreation. 

The acreage of soils in each capability elass and 
subclass is indicated in table 1. All land in the county 
except borrow pits, gravel pits, Urban land, and other 
miscellaneous areas is included. Some of the soils that 
are well suited to crops and pasture, for example, 
soils in capability classes I and IJ, are now used for 
woodland or other low intensity uses. Data in this 
table can be used to determine the farming potential 
of the area. 

The capability unit is identified in the description of 
each soil map unit in the section “Descriptions of the 
Soils.” Capability units are soil groups within the 
subclasses. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity. Thus, the capability unit is a convenient 
grouping for making many statements about manage- 
ment of soils. Capability units are generally designated 
by adding an Arabic numeral to the subclass symbol, 
for example, Ile—4 or IIe—2. 


Management by capability units 


In the following pages are descriptions of the capa- 
bility units used in Williams County. Udorthents, 
Urban land, Gravel pits, Made land, and Sand pits 
were not assigned to a capability unit. 

The descriptions of the capability units give the 
properties and qualities of the soils within the unit. 
Because the soils in any one capability unit have about 
the same limitations and similar risks of damage, they 
need about the same kind of management. In some 
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units, there are one or two soils that have properties 
or qualities different from those of the rest of the soils 
in the group. These exceptions are included in a capa- 
bility unit because they have a small acreage that does 
not justify a separate description, or they are similar 
in many respects to the other soils in the unit. By 
including ‘exceptions, the number of capability units 
is kept to a practical minimum. The exceptions are 
noted if there is a significant difference for either use 
or management. 

Low, medium, or high available water capacity re- 
fers to the normal root depth of commonly grown 
field crops. The depth of the rooting zone refers to the 
depth of soil to a root restricting layer, such as dense 
a compact till, highly calcareous material, or bed- 
rock. 

These descriptions note the dominant limitations of 
the soils for farm use, but they do not give specific 
recommendations for overcoming them. Erosion con- 
trol or drainage, for example, can be achieved by 
many methods or combinations of practices on any 
given field of any kind of soil. For specific information 
regarding erosion varieties, or other management 
practices, the reader should contact the local soil and 
water conservation district or the Ohio Cooperative 
Extension Agent. 


CAPABILITY UNIT He-1 

The soils in this unit are nearly level to gently slop- 
ing and are moderately well drained to well drained. 
They are on stream terraces, beach ridges, and up- 
lands. They have a moderately deep to deep root zone, 
a moderate to high available water capacity, and a 
moderate to high productivity potential. Permeability 
is moderate or moderately rapid in the upper layers 
but very slow to rapid in the lower layers, The under- 
lying material ranges from clay to sand and gravel. 

A moderate erosion hazard is the major limitation 
for farming. Maintaining fertility, soil structure, and 
organic-matter content are also management concerns. 
Contour farming and minimum tillage are commonly 
used as erosion contro] measures. 

These soils are suited to all row, small grain, hay, 
and pasture crops commonly grown in the county. They 
are well suited to most specialty and fruit crops. Ir- 
rigation is effective in dry years. 


CAPABILITY UNIT He-2 


The soils in this unit are gently sloping and moder- 
ately well drained. They are on moraines, till plains, 
and lake plains, mainly along slope breaks to the major 
streams and tributaries in the county. They have a 
moderately deep to deep root zone, moderate available 
water capacity, and a moderate productivity potential. 
Permeability is moderately slow to slow. Eroded spots 
are sticky when wet and droughty in dry seasons. 

A moderate erosion hazard is the major limitation 
for farming. Maintaining fertility, soil structure, and 
organic-matter content are concerns if the soils are 
cultivated. Drainage is not generally needed except in 
occasional small wet spots. Contour farming and mini- 
mum tillage are commonly used as erosion control 
measures. 

These soils are suited to row, small grain, hay, and 
pasture crops commonly grown in the county. 


CAPABILITY UNIT Me-3 


The soils in this unit are gently sloping and are 
moderately well drained or well drained. These sandy 
soils are on low knolls throughout the county and 
along the edge of the lake plain. They have a moder- 
ately deep to deep root zone, low available water 
capacity, and moderate productivity potential. Per- 
meability is moderately rapid to rapid, but some soils 
have clayey layers in the lower subsoil that are very 
slowly permeable. 

A moderate erosion hazard and a moderate drought 
hazard are the major limitations of these soils. Main- 
taining fertility and organic-matter content are man- 
agement concerns, Minimum tillage and contour farm- 
ing aid in controlling erosion. In the spring, soil 
blowing is a hazard in cultivated fields and in areas 
without a plant cover. A few wet spots may need to be 
drained, but deep ditching may be necessary to reach 
an outlet. Excavations for subsurface drains may cave 
in, Sand tends to sift into installed tile and eventually 
plugs it. 

These soils are suited to row, small grain, hay, and 
pasture crops commonly grown in the county. They 
are not well suited to specialty crops unless carefully 
managed. The soils are suited to orchards if irrigated. 


CAPABILITY UNIT Ie~-4 


The soils in this unit are gently sloping and some- 

what poorly drained. They are on the Wabash and 
Fort Wayne Moraines and along slope breaks to the 
major streams of the county. They have a seasonal 
high water table and stay wet until late in spring unless 
they are drained. These soils have a moderately deep 
to deep root zone, moderate to high available water 
capacity, and a moderate productivity potential. Per- 
meability is slow to moderately slow. 
_ An erosion hazard is the major limitation for farm- 
ing. Maintaining a good vegetative cover and use of 
minimum tillage will help reduce the hazard of erosion. 
The seasonal high water table is also a limitation. 
Subsurface drains are effective where adequate outlets 
are available. Maintaining good soil structure is a 
management concern. 

These soils are suited to all field crops commonly 
grown in the county. They are suited to pasture and to 
some specialty crops. 


CAPABILITY UNIT Ilw-1 


The soils in this unit are nearly level and are mod- 
erately well drained to well drained. They are on flood 
plains adjacent to the major streams in the county. 
These soils are subject to occasional flooding. They 
have a deep root zone, a moderate to high available 
water capacity, and high productivity potential, Per- 
meability is moderate to moderately rapid. 

The hazard of flooding is the principal limitation of 
these soils. Eel soils lie a little lower and are flooded 
more often and for a longer duration than the other 
soils in this unit. Scouring from past flooding often 
leaves surfaces somewhat uneven. Flood debris may 
hamper field operations. Subsurface drainage is not 
normally needed on these soils, but surface drains can 
be used to remove standing water from low areas. 

These soils are well suited to row crops, such as 
corn and soybeans. Winter and early spring floods 
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frequently damage small grain crops. These soils are 
well suited to specialty crops, but flood control mea- 
sures are necessary. They are well suited to irrigation. 


CAPABILITY UNIT Hw-2 


The soils in this unit are nearly level and somewhat 
poorly drained, They are on flood plains bordering the 
major streams in the county. These soils are subject 
to flooding. They have a deep root zone, moderate to 
high available water capacity, and high productivity 
es Permeability is moderate to moderately 
rapid. 

A seasonal high water table and the hazard of flood- 
ing are the major limitations for farming. The 
seasonal high water table can be lowered by subsurface 
drains if suitable outlets are available. Surface wetness 
and ponding can be reduced by shallow ditches and by 
diversions at the base of adjacent slopes. 

Drained areas are well suited to row crops, such as 
corn and soybeans, but are of limited use for small 
grain and most hay crops. Water-tolerant hay and 
pasture plants should be grown. Frequently flooded 
areas should be protected by trees or by grass. 


_ CAPABILITY UNIT Hw-3 


The soils in this unit are nearly level to gently 
sloping and somewhat poorly drained. They are on the 
lake plain, terraces, and uplands throughout the 
county. They have a seasonal high water table and 
stay wet until late in spring unless they are drained. 
These soils have a moderately deep to deep root zone, 
moderate to high available water capacity, and moder- 
ate productivity potential. Permeability is mostly mod- 
erate. Some soils have clayey layers in the lower part 
of the subsoil that are slowly or very slowly permeable, 
and others have sandy substrata that are rapidly 
permeable. 

Wetness is the major limitation. Erosion is a hazard 
on long, gentle slopes. The seasonal high water table 
can be lowered by subsurface drains where adequate 
outlets are available. 

These soils are well suited to all row, small grain, 
hay, and pasture crops commonly grown in the county. 
These soils can be continuously cultivated if well man- 
aged. They are suited to specialty crops. They are also 
suited to irrigation. Farming on the contour helps 
reduce erosion caused by runoff. 


CAPABILITY UNIT IIw—4 


Rimer loamy fine sand, 0 to 8 percent slopes, is the 
only soil in this unit. It is nearly level to gently slop- 
ing, sandy textured, and somewhat poorly drained. It 
occurs in scattered areas on the lake plain and in parts 
of beach ridge systems. It has a moderately deep root 
zone, low to moderate available water capacity, and 
moderate to low productivity potential. Permeability 
is rapid to moderately rapid in the upper part. The 
clayey layers in the lower part of the subsoil and 
substratum are very slowly permeable. 

A seasonal high water table is the major limitation 
for farming. The soil responds well to subsurface 
drainage where outlets are available. Pump drainage 
is needed where ditch outlets are unsatisfactory. Soil 
blowing is also a hazard if the soil is not protected by 
a vegetative cover, 


This soil is well suited to all field crops commonly 
grown in the county. It can be row cropped frequently 
if well managed. The soil should be kept under vegeta- 
tion or stubble as much as possible to reduce the hazard 
of soil blowing. It is suited to irrigation. 


CAPABILITY UNIT Iiw-5 


The soils in this unit are nearly level and somewhat 
poorly drained. They are on the Wabash and Fort 
Wayne moraines and along slope breaks to the major 
streams of the county. They have a seasonal high water 
table and stay wet until late in spring unless drained. 
These soils have a moderately deep to deep root zone, 
moderate to high available water capacity, and a mod- 
erate productivity potential. Permeability is slow to 
moderately slow. 

Wetness is the major limitation. The seasonal high 
water table can be lowered by subsurface drains where 
adequate outlets are available. Maintaining good soil 
structure is a management concern. 

These soils are suited to all field crops commonly 
grown in the county. They are also suited to pasture 
and to some specialty crops. 


CAPABILITY UNIT IIw-6 


The soils in this unit are nearly level and very poorly 
drained. They occur throughout the county on the lake 
plain, terraces, and uplands. They have a moderately 
deep to deep root zone, high to moderate available 
water capacity, and very high productivity potential. 
Permeability is mostly moderate to moderately slow. 
A few soils have sandy and gravelly material below a 
depth of 28 inches that has moderately rapid perme- 
ability. Other soils have clayey materials in the lower 
part of the subsoil and substratum that are very slowly 


- permeable. 


Wetness is the major limitation of these soils. Main- 
taining good structure is a management concern in 
most of the soils. The seasonal high water table can 
be lowered by subsurface drains where adequate out- 
lets are available. 

These soils are well suited to all row crops, small 
grain, hay, and pasture crops commonly grown in the 
county. They are also well suited to specialty crops. 
The soils can be used intensively for row crops if well 
managed. 


CAPABILITY UNIT Ilw-7 


The soils in this unit are nearly level and very poorly 
drained. They occur throughout the county on the 
lake plain and uplands. They have a deep root zone, 
high available water capacity, and high productivity 
potential. Permeability is moderately slow to slow. 

Wetness is the major limitation of these soils. Main- 
taining good structure is a concern if the soils are 
worked when wet. The seasonal high water table can 
be lowered by subsurface drains. Surface ponding can 
be controlled by surface drains where adequate outlets 
are available. 

These soils are well suited to all crops commonly 
grown in the county if adequately drained and are 
suited to some specialty crops. The soils can be con- 
tinuously row cropped if well managed. They are suited 
to irrigation. 
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CAPABILITY UNIT Hw-8 


The soils in this unit are nearly level and very 
poorly drained. They are in depressions on the up- 
lands and along some drainageways. Organic layers 
begin at a depth of 16 to 40 inches. Permeability is 
moderate to slow in the upper layers and moderately 
rapid to rapid in the organic layers. The soils have a 
deep root zone, a high available water capacity, and a 
high productivity potential. 

Severe wetness is the major limitation. Maintaining 
good structure and tilth of the surface layer is a 
management concern, especially if the soils are worked 
when wet. Subsurface drainage, surface drainage, and 
diversions to contro] runoff from adjacent slopes re- 
duce wetness in these soils. Pump drainage is some- 
times used when outlets for subsurface drainage are 
not available. 

Drained areas of these soils are well suited to row 
crops, such as corn. The hazards of flooding or ponding 
are limitations to small grain and certain hay crops. 
Where the soils are used for hay or pasture, water- 
tolerant plants should be grown. 


CAPABILITY UNIT IIw-9 


The soils in this unit are nearly level and very 
poorly drained. They are on lake plains and terraces 
adjacent to major streams. These soils formed in 
stratified medium to coarse textured materials. They 
have a deep root zone, a moderate available water 
capacity, and a high productivity potential. Perme- 
ability is moderate to moderately rapid. 

Wetness is the major limitation. The seasonal high 
water table can be lowered by subsurface drains where 
adequate outlets are available. The cut banks of tile 
trenches, however, are likely to cave. Also, sand can 
wash into and plug the tile. 

These soils are well suited to all row, small grain, 
hay, and pasture crops commonly grown in the county 
and to some specialty crops. They can be planted fre- 
quently to row crops if well managed. They are suited 
to irrigation. 


CAPABILITY UNIT Wle-1 


The soils in this unit are sloping and are moderately 
well drained. They occur on terraces adjacent to 
major streams, on the uplands, and on the lake plain. 
They have a moderately deep to deep root zone, moder- 
ate to high available water capacity, and moderate 
to high productivity potential. Permeability is moder- 
ate to moderately rapid in the upper layers but ranges 
from very slow to rapid in the lower layers. These 
soils are underlain by materials ranging from clay to 
sand and gravel. 

A severe erosion hazard is the major limitation of 
these soils if they are cropped. Maintaining fertility, 
good soil structure, and organic-matter content are 
management concerns if they are frequently- cultivated. 

These soils are suited to grain, hay, and pasture 
crops commonly grown in the county. They are not 
well suited to specialty crops unless carefully managed. 
Erosion losses can be minimized if crops are grown 
that provide vegetative cover during most of the grow- 
ing season. Management practices, such as contour 
farming, terraces and diversions, help to control 


erosion. Areas in pasture will erode if stand density is 
reduced by overgrazing. 


CAPABILITY UNIT IEle-2 

The soils in this unit are gently sloping to sloping 
and are moderately well drained. They occur on the 
Wabash and Fort Wayne Moraines and along slope 
breaks to the major streams of the county. They have 
a moderately deep to deep root zone, moderate available 
water capacity, and moderate productivity potential. 
Permeability is moderately slow to very slow. Some 
soils are moderately eroded. 

A severe erosion hazard is the major limitation of 
these soils. Maintaining soil structure and organic- 
matter content are concerns if the soils are cultivated. 

These soils are suited to the grain, hay, and pasture 
crops commonly grown in the county. They are not 
well suited to specialty crops. Practices to control 
erosion, such as terraces, should be used if row crops 
are grown. Crops that provide a vegetative cover dur- 
ing most of the growing season will minimize the 
erosion hazard. Controlled grazing to provide adequate 
pasture cover will also help control erosion. 


CAPABILITY UNIT ITe-3 


Blount loam, 2 to 6 percent slopes, moderately 
eroded, is the only soil in this unit. It is somewhat 
poorly drained. This soil is on the upland till plains 
and moraines along drainageways and on low rises. It 
has a moderately deep root zone, moderate available 
water capacity, and moderate productivity potential. 
Permeability is slow to moderately slow. 

A severe erosion hazard is the major limitation of 
this soil. Maintaining good structure and organic- 
matter content are management concerns if the soil is 
cultivated. Wetness is also a limitation, and subsurface 
a is needed to lower the seasonal high water 
able, 

This soil is suited to grain, hay, and pasture crops 
commonly grown in the county. It is not well suited.to 
specialty crops. The hazard of erosion is minimized if 
row crops are grown with appropriate erosion control 
practices. Crops that provide a vegetative cover during 
most of the growing season also minimize the erosion 
hazard. Pastures should be managed to provide ade- 
quate cover for erosion control. 


CAPABILITY UNIT Ilte-4 


The soils in this unit are sloping to moderately 
steep and are well drained. They are on beach ridges 
and terraces adjacent to major streams in the county. 
They have a moderately deep to deep root zone, low 
available water capacity, and low to moderate pro- 
ductivity potential. Permeability is moderately rapid 
to rapid. These soils formed in deposits of sand or 
sand and gravel. , 

Severe erosion and drought hazards are the major 
limitations. Soil blowing is a problem on the more 
sandy soils. The organic-matter content is low but can 
be increased by incorporating crop residues and green 
manure crops into the surface layer. 

These soils are suited to all grain, hay, and pasture 
crops commonly grown in the county. Yields are low 
in dry years. Erosion control practices, such as terraces 
and crop rotations or minimum tillage, should be used 
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to control runoff. Overgrazing of pastures should be 
avoided because of the erosion hazard. 


CAPABILITY UNIT HIw-1 


The soils in this unit are nearly level and very poorly 
drained. They are on flood plains adjacent to the major 
streams in the county. They have a deep root zone, 
moderate to high available water capacity, and high 
productivity potential. Permeability is moderately slow 
to moderately rapid. 

Wetness from a seasonal high water table is the 
major limitation. The hazard of frequent flooding is 
also a limitation. Subsurface and surface drains re- 
move excess water where adequate outlets are available. 
Runoff from adjacent slopes can be intercepted by 
diversions along the base of the slope. Maintaining 
soil structure in the silty clay loam soils is a manage- 
ment concern, because the soils are frequently tilled 
or pastured when wet. 

If these soils are drained, they are suited to row 
crops, such as corn and soybeans. Winter grains are 
not generally grown because of winter and spring 
flooding damage. Areas that are flooded frequently 
throughout the year should be used for pasture or 
woodland. 


CAPABILITY UNIT HIw-2 


The soils in this unit are nearly level and are very 
poorly drained. They occur on the lake plain and in 
depressions on till plains and moraines. They have a 
deep root zone, moderate available water capacity, and 
moderate to high productivity potential. Permeability 
is slow to very slow. 

Excess wetness is the major limitation of these soils. 
They have a seasonal high water table and are subject 
to surface ponding during winter and spring. Main- 
taining good soil structure is difficult if the soils are 
frequently tilled or grazed when wet. A combination 
of surface and subsurface drainage is commonly needed 
to remove the excess water from the soils. 

These soils are suited to row, small grain, hay, and 
pasture crops. Ponding is a hazard to winter wheat 
in improperly drained areas. Some of these soils are 
suited to certain specialty crops. 


CAPABILITY UNIT Il1w-3 


The soils in this unit are nearly level to gently 
sloping and are somewhat poorly drained. They are on 
slight rises on lake plains. They have a moderately 
deep root zone, moderate available water capacity, and 
moderate productivity potential. Permeability is slow 
to very slow. 

Excess wetness is the major limitation of these soils. 
Soil erosion is also a limitation in gently sloping areas. 
Maintaining good soil structure is a problem, especially 
if the soils are tilled when wet. Soils with a silty clay 
loam surface layer are subject to crusting after heavy 
rains. The seasonal high water table can be lowered by 
subsurface drains, but they are only moderately effec- 
tive in the more clayey soils. 

These soils are suited to row, small grain, hay, and 
pasture crops commonly grown in the county. The 
nearly level soils are suited to a slightly more intensive 
cropping system than the gently sloping soils. Cropping 


systems should include some grasses and legumes. 
These crops help maintain good soil structure. 


CAPABILITY UNIT HIw-4 


Carlisle muck is the only soil in this unit. It is nearly 
level and is very poorly drained. This organic soil 
occurs in small to large depressions on uplands. It has 
a deep root zone, high available water capacity, and a 
high productivity potential. Permeability is moderately 
slow to moderately rapid. 

Wetness is a very severe hazard, and soil blowing 
is a severe hazard. Wetness is a result of a high 
water table and runoff from adjacent slopes. In some 
areas the runoff can be intercepted by diversions. 
Where outlets are available, subsurface drainage sys- 
tems are commonly used to lower the water table. Soil 
blowing is a hazard when the surface is dry and 
exposed. 

Drained areas are well suited to row crops and some 
specialty crops but are of limited use for small grain 
and certain hay crops, Ponding in winter and spring 
limits small grain and certain hay crops. Where the 
soil is used for hay or pasture, water-tolerant plants 
should be selected. Excessive tillage accelerates oxida- 
tion of the organic matter in the soil and should be 
avoided. 

This soil is suited to irrigation. 


CAPABILITY UNIT IEIs-1 


The soils in this unit are nearly level to gently 
sloping and moderately well drained or well drained. 
They occupy beach ridges, sandy knolls on the lake 
plain, and terraces along the major streams in the 
county, These soils formed in sand or sand and gravel. 
They have a moderately deep to deep root zone, a low 
available water capacity, and a moderate productivity 
potential. Permeability is moderately rapid to rapid. 

A severe drought hazard is the major limitation. 
Soil blowing is a hazard in cultivated and open fields. 
The organic-matter content is low but can be increased 
by incorporating crop residues and green manure crops 
into the soil. 

These soils are suited to row, small grain, hay, and 
pasture crops commonly grown in the county. Cropping 
systems should include small grain, grasses, and 
legumes. Early maturing crops are the more successful 
on these soils because of droughtiness in summer. 


CAPABILITY UNIT [Ve-1 


The soils in this unit are sloping to moderately 
steep and are moderately well drained. They occupy 
positions on the Wabash and Fort Wayne Moraines 
and along slope breaks to the larger streams through- 
out the county. They have a moderately deep root zone, 
moderate available water capacity, and moderate pro- 
ductivity potential. Permeability is slow to very slow. 
These soils are moderately eroded. 

A severe erosion hazard is the major limitation for 
farming. Maintaining fertility, good soil structure, and 
organic-matter content are management concerns. Ser- 
ious compaction and destruction of soil structure 
occurs in areas where these soils have been worked or 
pastured while too wet. 

These soils are suited to all row, small grain, hay, 
and pasture crops commonly grown in the county, 
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but yields are reduced by erosion damage and soil 
structure problems. Tillage and seedbed preparation 
should be minimal. Minimum tillage lessens soil struc- 
ture damage and surface crusting problems. Crop rota- 
tions should include crops that provide good vegetative 
cover in most years. Hay and pasture should be man- 
aged so that an adequate vegetative cover protects the 
soils from erosion. 


CAPABILITY UNIT IVe-2 


Boyer gravelly loamy sand, 12 to 18 percent slopes, 
is the only soil in this unit. It is moderately steep 
and well drained. This soil is mainly on outwash plains 
and stream terraces. It has a moderately deep root 
zone, a low available water capacity, and a low to 
moderate productivity potential. Permeability is mod- 
erately rapid. 

‘A severe erosion hazard is the major limitation for 
farming. Droughtiness is also a limitation and reduces 
crop yields in dry years. 

Organic-matter content is low. It can be increased 
and droughtiness can be reduced by incorporating 
green manure crops and crop residues into the surface 
layer. 

This soil is suited to row, hay, and pasture crops 
commonly grown in the county. All crop yields are 
reduced in extended dry periods, Erosion can be con- 
trolled by minimum tillage, by leaving crop residue 
on the surface, and by a cropping system which pro- 
vides close growing crop cover most of the time. Hay 
and pasture should be managed so that an adequate 
vegetative cover protects the soil from erosion. 


CAPABILITY UNIT I'Vw-1 


The soils in this unit are nearly level and are very 

poorly drained. These organic soils are in small to 
large depressions on uplands. They have a moderately 
deep to deep root zone, high available water capacity, 
and a-moderate to high productivity potential. Per- 
meability is moderately rapid. Marl is at a depth of 
about 1 to 4 feet. 
_ Wetness is a very severe hazard and soil blowing is 
a severe hazard. Wetness is caused by a high water 
table and a concentration of runoff from adjacent 
slopes. Where outlets are available, subsurface drainage 
systems are commonly used to lower the water table. 
Soil blowing occurs when the surface of the muck is 
dry and exposed. 

Drained areas are well suited to row crops, such as 
corn, but are of limited use for small grain and certain 
hay crops. Ponding in winter and in spring is the 
major limitation for small grain, especially winter 
wheat, and for certain hay crops. Where the soils are 
used for hay or pasture, water-tolerant plants should 
be selected. Excessive tillage accelerates oxidation of 
the organic matter.-Soil blowing can be reduced by 
keeping the soils under a vegetative cover. 


CAPABILITY UNIT Vie-1 


The soils in this unit are moderately steep to steep 
and are moderately well drained. They are on the 
Wabash and Fort Wayne Moraines and along slope 
breaks to the major streams elsewhere in the county. 
They have a moderately deep root zone, moderate avail- 
able water capacity, and moderate productivity poten- 


tial. Permeability is slow to very slow. These soils are 
moderately eroded. 

A severe erosion hazard is the major limitation of 
these soils. They are best suited to legume-grass 
meadows or pastures. Soil compaction occurs if the 
soils are pastured when wet. 

These soils are suited to hay and pasture crops 
commonly grown in the county. They are generally 
not suited to row crops. Meadow is commonly reseeded 
with winter grain, but tillage should be minimal. 


CAPABILITY UNIT Vile-1 


Glynwood loam, 18 to 40 percent slopes, moderately 
eroded, is the only soil in this unit. It is steep to very 
steep and is moderately well drained. It is on the 
Wabash and Fort Wayne Moraines and along slope 
breaks to the major streams and their tributaries 
throughout the county. It has a moderately deep root 
zone, moderate available water capacity, and low to 
moderate productivity -potential. Permeability is slow. . 

A very severe erosion hazard is the main limitation 
of this soil. It is not suited to cultivated crops or hay. 
Operating equipment on these slopes is hazardous. 

This soil is suited to pasture plants commonly grown 
in the area. Protection from overgrazing is needed to 
maintain an adequate vegetative cover to control 
erosion. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 2. In any given year, yields may 
be higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors. Absence of an estimated yield indicates that 
the crop is not suited to or not commonly grown on 
the soil or that a given crop is not commonly irrigated. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and 
extension agents. Results of field trials and demon- 
strations and available yield data from nearby counties 
were also considered. 

The yields were estimated assuming that the latest 
soil and crop management practices were used, Hay 
yields were estimated for the most productive varieties 
of grasses and legumes suited to the climate and the 
soil. A few farmers may be obtaining average yields 
higher than those shown in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate tillage practices, 
including time of tillage and seedbed preparation and 
tilling when soil moisture is favorable; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, phos- 
phorus, potassium, and trace elements for each crop; 
effective use of crop residues, barnyard manure, and 
green-manure crops; harvesting crops with the small- 
est possible loss; and timeliness of all fieldwork. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the 
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crops grown; that good quality irrigation water is 
uniformly applied in proper amounts as needed; and 
that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity 
of the soils for each of the principal crops. Yields are 
likely to increase as new production technology is de- 
veloped. The productivity of a given soil compared 
with that of other soils, however, is not likely to 
change. 

Crops other than those shown in table 2 are grown 
in the survey area, but estimated yields are not in- 
cluded because the acreage of these crops is small. The 
local offices of the Soil Conservation Service and the 
Cooperative Extension Service can provide informa- 
tion about the management concerns and productivity 
of the soils for these crops. 

Cow-acre-days are not given for pasture in the 
table. They can be calculated from the hay yields indi- 
cated in table 2 by converting tons of hay to pounds 
by multiplying tons by 2,000 and then dividing by 40. 
The result is the cow-acre-days per year of pasture. 
Example: 5-ton hay yield X 2,000 = 10,000 pounds. 
10,000 divided by 40 = 250 cow-acre-days per year of 
pasture. 


Woodland Management and Productivity * 


The primitive forest of Williams County was tall 
and dense, except for a few hundred acres of oak open- 
ings in Northwest Township. It was timbered with the 
common varieties, most of which still grow in the re- 
maining small woodlands of the county. 

These varieties include American elm, American 
beech, bur oak, white ash, red maple, sugar maple, 
American basswood, American sycamore, black oak, 
northern red oak, white oak, black ash, ironwood, 
Ohio buckeye, black walnut, eastern white pine, 
yellow-poplar, and American chestnut. The understory 
is often dogwood, elder, black haw, plum, choke 
cherry, wild crab, prickly ash, paw paw, and sumac. 

The earliest settlers hewed their homes out of this 
wilderness. They grew corn under girdled trees and 
rounded out their diets with game and wild berries. 

Settlement increased during the canal boom of the 
1830’s and 1840’s. Many settlers came to this area 
from Southeast Ohio and Pennsylvania, where the soil 
was becoming exhausted. 

The forest stood between these pioneers and sub- 
sistence agriculture. Until a plot had been cleared and 
food crops planted, the threat of starvation was ever 
present. 

It is understandable how a tremendous forest re- 
source was wantonly destroyed under these conditions. 
Even such a scarce and valuable species as black wal- 
nut was cut for fencing. 

Today only about 10 percent of the county remains 
in tree cover. These areas are mainly small scattered 
woodlots. The woodland pattern is heaviest in the up- 
lands of the northwest corner of the county. 

Table 3 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Mapping unit symbols for soils suitable 


5 A. NORRIS QUAM, woodland conservationist, Soil Conservation 
Service, helped prepare this section. 


for wood crops are listed, and the ordination (wood- 
land suitability) symbol for each soil is given. All 
soils bearing the same ordination symbol require the 
same general kinds of woodland management and have 
about the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for im- 
portant trees. The number 1 indicates very high pro- 
ductivity; 2, high; 8, moderately high; 4, moderate; 
and 5, low. The ‘second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter 
x indicates stoniness or rockiness; w, excessive water 
in or on the soil; ¢, toxic substances in the soil; d, re- 
stricted root depth; ¢, clay in the upper part of the 
soil; s, sandy texture: f, high content of coarse frag- 
ments in the soil profile; and 7, steep slopes. The letter 
o indicates insignificant limitations or restrictions. If 
a soil has more than one limitation, priority in plac- 
ing the soil into a limitation class is in the following 
order: x, w, t, d, ¢, s, f, andr. 

In table 3 the soils are also rated for a number of 
factors to be considered in management. Slight, 
moderate, and severe are used to indicate the degree 
of major soil limitations. 

Ratings of the erosion hazard indicate the risk of 
loss of soil in well managed woodland. The risk is 
slight if the expected soil loss is small, moderate if 
some measures are needed to control] erosion during 
logging and road construction, and severe if intensive 
management or special equipment and methods are 
needed to prevent excessive loss of soil. 

Ratings of equipment limitation reflect the char- 
acteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland man- 
agement or harvesting. A rating of slight indicates 
that use of equipment is not limited to a particular 
kind of equipment or time of year; moderate indicates 
a short seasonal limitation or a need for some modi- 
fication in management or equipment; severe indicates 
a seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that 
the soil affects expected mortality of planted tree 
seedlings. Plant competition is not considered in the 
ratings. Seedlings from good planting stock that are 
properly planted during a period of sufficient rainfall 
are rated. A rating of slight indicates that the ex- 
pected mortality of the planted seedlings is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development 
of tree roots and the ability of the soil to hold trees 
firmly. A rating of slight indicates that trees in 
wooded areas are not expected to be blown down by 
commonly occurring winds; moderate that some trees 
are blown down during periods of excessive soil wet- 
ness and strong winds; and severe, that many trees 
are blown down during periods of excessive soil wet- 
ness and moderate or strong winds. 

The potential productivity of merchantable or im- 
portant trees on a soil ig expressed as a site index. 
This index is the average height, in feet, that domi- 
nant and codominant trees of a given species attain in 
a specified number of years. The site index applies to 
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TABLE 2.—Yields per acre of crops and pasture 


[All yields were estimated for a high level of management in ee aad of a yield figure indicates the crop is seldom grown or 
is not suite 


I I 


: Wheat, Grass- 
Soil name and map symbol Corn Soybeans Suinter Oats deerme hay 

ee 
Arkport: Bu Bu Bu Bu Ton 

ApB ---n------ n-ne nner nnn 90 32 40 15 3.5 
Belmore: 

BIB --.----.--~----------~~ 4+ ------ +--+ ---- eee 90 30 40 80 4.0 
Blount: 

BnA, BoA ~---------------~-~----------- eo nen n ene nae 110 40 50 76 4.6 

105 36 48 74 4.6 

Bono: 

Bp ----------+-+-------------+-- 2-2-2 120 40. | .o------==—- 80 4.5 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Soil name and map symbol Corn Soybeans Ris Oats fe ck ~ 
Hoytville: Bu Bu Bu Bu Ton 
AE anatase ae i te alia eee cae tala 120 42 50 18 5.0 

Kibbie: 

VAD cen athe eee oa eo 2 ee ee 115 40 50 78 4.6 

KB et rea i oe eee ete 110 38 45 75 4,2 
Lamson: 

Wa soso ee net Sohne pe nee et eee hae 130 48 50 80 5.4 
Landes: 

LB eee eee Si ee tee ee ote 95 32 40 15 4.0 
Latty: 

Meer: teem eee Lobe A lecbeweescusen oul ues 115 42 45 75 5.0 


NWA INDAG Sooper eee 95 36 40 70 3.8 
40 72 3.8 
35 70 3.0 
30 65 2.5 
40 15 3.5 
40 15 3.5 
42 70 4.0 
48 16 5.0 
42 82 4.0 
38 76 3.8 
46 84 4.2 
40 15 4.0 
30 55 8.5 
40 70 3.5 
35 60 3.2 
30 50 3.0 
34 75 3.5 
50 80 45 
45 74, 4.2 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Soil name and map symbol 


Udorthents: 
Ud. 


Urban land: 
Ur. 


Wallkill: 
We wena sedecetecime weenie need cae eeeeee eee 


Wheat, Grass- 
Corn Soybeans winter Oats legume hay 
Bu Bu Bu Bu Ton 
115 40 |easneseenccs osc 5.0 
120 2 cectteue nes eee 5.0 
80 ead 35 70 3.0 
70 24 30 65 2.0 
120 42 45 15 5.0 
110 40 50 80 4.5 
100 35 45 95 4.0 
100 40) feeeceee cosa beens 4.5 
10 40 LiL 4.5 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


fully stocked, even-aged, unmanaged stands (11). Im- 
portant trees are those that woodland managers gen- 
erally favor in intermediate or improvement cuttings. 
They are selected on the basis of growth rate, quality, 
value, and marketability. 

Trees to plant are those that are suitable for com- 
mercial wood production and that are suited to the 
soils. 


* * 4 
Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
materials, and water management. Among those who 
can benefit from this section are engineers, land- 
owners, community decision makers and planners, 
town and city managers, land developers, builders, 
contractors, and farmers. 

The ratings in tables in this section are based on 
test data and estimated data in the ‘Soil Properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Ser- 
vice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions iden- 
tified by the soil survey and used in determining the 
ratings in this section are grain-size distribution, liq- 
uid limit, plasticity index, soil reaction, depth to and 


+WayNeE E. Acuor, civil engineer, Soil Conservation Service, 
helped prepare this section. 


hardness of bedrock within 5 or 6 feet of the surface, 
soil wetness characteristics, depth to a seasonal water 
table, slope, likelihood of flooding, natural soil struc- 
ture or aggregation, in-place soil density, and geologic 
origin of the soil material. Where pertinent, data 
about kinds of clay minerals, mineralogy of the sand 
and silt fractions, and the kind of absorbed cations 
were also considered. 

Based on the information assembled about soil prop- 
erties, ranges of values may be estimated for erodibil- 
ity, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear strength, compressibil- 
ity, slope stability, and other factors of expected soil 
behavior in engineering uses. ‘As appropriate, these 
values may be applied to each major horizon of each 
soil or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small 
dams, irrigation projects, drainage systems, sewage 
and refuse disposal systems, and other engineering 
works. The ranges of values can be used to— (1) select 
potential residential, commercial, industrial, and rec- 
reational areas; (2) make preliminary estimates per- 
tinent to construction in a particular area; (3) 
evaluate alternate routes for roads, streets, highways, 
pipelines, and underground cables; (4) evaluate al- 
ternate sites for location of sanitary landfills, onsite 
sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, 
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TABLE 3.—Woodland management and productivity 


[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the 
information was not available] 


Management concerns Potential productivity 
F Ordi- eC ee 
poyeketehetis ane Eros avi ‘ Seadli Windth en Trees to plant 
symbo rosion quipmen eedling indthrow ite 
hazard limitation mortality hazard Important trees index 
Arkport 
ApB sses0o=s 3s Slight --__- Slight ___-- Slight --.-- Slight --_-- Sugar maple ----.-. 70 | Norway spruce, 
White oak ~---..--- 75 red pine, east- 
Northern red oak —~__ 80 ern white pine. 
Belmore: 
BU Be etc 20 Slight ---.- Slight -_--- Slight --.-- Slight ~-_~- Northern red oak ~_- 80 | Eastern white 
White oak ~--.----- pine, black 
Black walnut — walnut, yellow- 
Black cherry ~------ poplar. 
Blount: 
BnA, BnB, BnB2, 
BoA, BoB ------ 3w Slight ~._-_ Moderate _-_| Slight .__-_ Slight ----- White oak ~---_--.- 65 | Eastern white 
Northern red oak _-- 65 pine, yellow- 
White ash ~-----.---|________ poplar. 
Bur 0ak w2-secsseusjLu cc se 
Pi O00 woe ce cneil eeece 
Bono 
Botton Sn! 3w Slight --_-- Severe | Severe ____| Severe -_--} Pin oak __---------- 80 | Red maple, 
Swamp white oak ~-- 80 White ash. 
White ash -2----ce0s|bo- Le 
Red maple ~---~----~}________ 
Boyer: : ' 
BrB, BrC, BsD —_| 35 Slight _____ Slight ..... Moderate __| Slight ----- White oak .._-----_ 70 | Eastern white 
Red pine ~_----..-.. 78 | pine, red pine. 
Eastern white pine —_ 85 
Northern red oak _--~ 15 
Sugar maple —--~---|._______ 
Carlisle: 
Cai wiou ee insas 4w Slight --_-- Severe __--| Severe ..__| Severe ----| Red maple -------~-- 46 
White ash ~--------|________ 
Black cherry ~--.---|________ 
Swamp white oak ---/|_ 
Silver maple ~------|________ 
Ceresco: 
Seve see Qw Slight -____ Moderate ~~! Slight ..__. Slight ~---- Northern red oak --- 66 | Eastern white 
White ash ----- - pine, white 
Red maple —_ spruce, eastern 
Silver maple cottonwood. 
Eastern cottonwood__|________ 
American sycamore_-{________ 
Hackberry ---------]__._..-- 
Black walnut ~.-----|________ 
Cohoctah: 
Che Scecascsce Qw Slight .-_._ Severe ____| Severe ____| Moderate ~_| Red maple —_----__- 66 | Eastern cotton- 
Eastern cottonwood-_-|___.---_ wood, Ameri- 
Silver maple ~-----~}-----_-- can sycamore, 
White: ash. .-----2--|2c----23 red maple. 
Swamp white oak ~-_/---.---_ 
American sycamore__|__-___.- 
Colwood: 
Cpr ese tele 2w Slight --.-_ Severe __--} Severe ____| Severe -_-_] Pin oak ~__________ 90 | Norway spruce, 
Swamp white oak —~-_/-------- white ash, 
Red maple —.2.-.--|--.---.- red maple. 
White ash ~---__.-__|_----_-- 
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TABLE 3.—-Woodland management and productivity—Continued 


I I I 


Management concerns Potential productivity 


: Ordi- 
map embod saat a E E t Seed] Windth Sit a ac 
symbo rosion quipmen eedling indthrow ite 
. hazard limitation mortality hazard Important trees index 
Del Rey: 
DeA, DeB, DFA, : 
Dib cane eeeee 3w Slight ----- Moderate —_| Slight ~---- Slight __.-- White oak ~----.-.- 70 | White ash, 
Northern red oak __- 70 eastern white 
White ash -_--~.---]-.---_-- pine, yellow- 
Bur oale ..-.<- 0. paren poplar 
Pin oak ~-----...-- mecenees 
Black cherry ------~-|.-------~ 
Eastern cottonwood-_-|.___--.. 
Digby: 4 P ; 
DgA, DmA ----] 2w Slight ----- Moderate --| Slight ----- Slight __.- Northern red oak ~~. 80 | White ash, 
White oak ~-------- 15 eastern white 
White ash ~--------j----._-- pine, yellow- 
Pin oak s-.1.-.---=|-....--- poplar. 
Edwards: . 
Ed. ew cseuce-2 5w Slight ~---- Severe ---_| Severe —---| Severe ----| Red maple --------- 46 
White. ash -------+~|....---— 
Black cherry ~---~--j|..-_---_ 
Swamp white oak .—~-|__------ 
Silver maple ~-----~|-_-----_ 
Eel: . : : 
Be see eede lo Slight _-_-- Slight ~~~ Slight ~-_-- Slight ----- Yellow-poplar ~-~.-— 100 | Eastern white 
Eastern cottonwood__|________ pine, black 
White ash .----~--~|_.--__-- walnut, yellow- 
Black walnut ~------|__..---- poplar. 
Fulton: 
FsA, FsB, FuA, . . 
GiB. ote 3w Slight ~---- Moderate —_| Moderate ~-] Slight ----- Northern red oak __- 70 | White ash, 
Pin oak ~---------.- 80 white spruce, 
Swamp white oak —--|-----_._ eastern white 
pine. 
Genesee: . 
Gav zasescees lo Slight ----- Slight ----- Slight ~-_-. Slight -.--- Yellow-poplar —----- 100 | Eastern white 
Eastern cottonwood__j|__---_-~ pine, black 
White ash ~--~--~--_|-----_-- walnut, yellow- 
Black walnut ~------|--.----- poplar. 
Gilford: : . . 
Gh seczenheee 4w Slight ~._-- Severe __--| Severe ----| Severe ~~~] Pin oak —----------- 70 | White spruce, 
Red maple ~--------|-------- white ash, 
Swamp white oak -__|_----__- red maple. 
Silver maple ~-----_ 70 
Glynwood: 
GiB, GIB2, : . 
GIC, GIC2 ---} 20 Slight ----- Slight -_.-- Slight ----- Slight ----- Northern red oak .—- 80 | Eastern white 
Black oak ~-------_ 80 | pine, yellow- 
White oak ~--_--... 75 poplar, black 
walnut. 
GID2, GIEZ ---| 2r Moderate --| Moderate --] Slight ----- Slight ~---- Northern red oak ~~. 80 | Eastern white 
Black oak ~-------- 80 pine, yellow- 
White oak ~-------- 15 poplar, black 
walnut. 
Haney: ; 
HsB =-=--+.-- 20 Slight --_-- Slight --.-- Slight ---- Slight ----- White oak ~-------_ 75 | Eastern white 
Northern red oak ___ 80 pine, white ash, 
Black walnut ~--.-.-|..--.-—. black walnut, 
yellow-poplar. 
HeB: 
Haney . 
part .--..-- 20 Slight ----- Slight ~---- Slight ----- Slight --_-- White oak ~-------_ 75 | Eastern white 
Northern red oak __- 80 pine, white ash, 
black walnut, 
yellow-poplar. 


Soil name and ee 
map symbol symbol 
Rawson 
part -.--_ 20 
1HeC: 
Haney 
part .-..- 20 
Rawson 
part _---_ 20 
Haskins: 
HkA, HnA —--| 2w 
Hoytville: 
HY eececd ees 3w 
Kibbie: 
KIA, KIB ~---- 2w 
Lamson 
La: riciiciecewal 4w 
Landes 
bbs yen thevece lo 
Latty: 
Le eee ee 38w 
Lenawee 
Lt eoeieeeee ow 
Lucas: 
LuB2, LuC2 -_-_] 8¢ 
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TABLE 3.—Woodland management and productivity—Continued 
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Management concerns 


Potential productivity 


Erosion 
hazard 


Slight 


Slight 


Slight 


Slight 


Slight --__- 


Slight 


| Equipment Seedling Windthrow 
limitation mortality hazard 
Slight --.-- Slight -.--- Slight --_-- 
Slight .---- Slight ----- Slight ---._ 
Slight ._--- Slight --..- Slight ~---- 
Moderate ~.| Slight ~---- Slight --_-_ 
Severe -__.| Severe --~-| Moderate —_ 
Moderate ~_} Slight ~---- Slight -._-_ 
Severe ____| Severe ~_--] Severe ____ 
Slight ----_ Slight -.-__ Slight ~--__ 
Severe __-_| Severe ____] Severe ---- 
Severe -.__| Severe ~___| Moderate __ 
Moderate __| Moderate ~_| Slight ~-_-- 


White ash 
Red maple 
Pin oak 


Site 
Important trees index 
White oak ~~------_ 75 
Northern red oak ~_~ 80 
White oak _-------- 75 
Northern red oak _-- 80 
White oak _-_--__~._ 15 
Northern red oak ~__ 80 
White oak ~---_---_ 75 
Northern red oak ~-- 80 
Pinsoak 222222226 90 
Northern red oak __- 72 
Pin oak ~--.-.------ 71 
White ash ~-----~-_ 17 
“Pin oak. —-------.-=. 90 
Northern red oak ~-_|_.------ 
White ash ~ -----~._|----..-- 
Red maple —~---._--- 50 
Pin oak —...-._.-... 70 
Swamp white oak ~--|-------- 
Eastern cottonwood../-.-.-..~- 
Eastern cottonwood_-_ 105 
Yellow-poplar ~_~_-- 95 
American sycamore__|__-_-_-. 
White ash —..._.___|........ 
Black walnut —-~---~|-------- 
Black cherry ~--_--~|.------- 
Hackberry —~----~~~~|-------. 
American basswood _|___-_---~ 
Swamp white oak —-_ 70 
Pin oak __________-_ 75 
Red maple ~.-___--_.|________ 
WIE GSR on eleime cimen 
Pin oak: scs2-.2--22- 85 
Northern red oak _-_ 15 
Swamp white oak _-_-|__----__ 
Red maple ~--.----_|_----___ 
White ash ~--_--~-_|_--_-__. 
-| American sycamore__|__---_-_ 
Eastern cottonwood__j____..-- 
Northern red oak ___ 70 


Trees to plant 


Eastern white 
pine, yellow- 
poplar, black 
walnut. 


Eastern white 
pine, white ash, 
black walnut, 
yellow-poplar. 


Eastern white 
pine, yellow- 
poplar, black 
walnut, 


White ash, 
eastern white 
pine, yellow- 
poplar. 


Red maple, 
white spruce, 
white ash. 


Eastern white 
pine, yellow- 
poplar, Norway 
spruce, 


‘Eastern cotton- 


wood, red 
maple. 


Eastern cotton- 
wood, yellow- 
poplar, white 
ash, black 
walnut, eastern 
white pine. 


White spruce, 
white ash, 
red maple. 


Norway spruce, 
red maple, 
white ash, 
white spruce, 


Eastern white 
pine, yellow- 
poplar. 
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TABLE 3.—Woodland management and productivity—Continued 


<a Management concerns Potential productivity 
Soil name and ae 
: tion Trees to plant 
map symbol he . ‘ F ‘ . p 
ymbol Erosion Equipment Seedling Windthrow Site 
hazard limitation mortality hazard Important trees index 
LUD? ccenieeee 8c Moderate __| Severe ---.| Moderate ~~] Slight ~---- Northern red oak ~__ 70 | Eastern white 
White ash ~---__--_]-.----~- pine, yellow- 
Red maple ~..-_--~-| -------- poplar. 
Pin 0a cocccccoeose | een nl 
Martisco: ; 
Ma —--------- 5w Slight ----- Severe ---.| Severe ~---| Severe ~---| Red maple ~---~---- 55 
Mermill: : 
Md) wetaet ee 2w Slight ~---- Severe ----| Severe ----| Severe ----] Pin oak ~-----.----- 90 | White ash, 
Swamp white oak ___ 90 red maple. 
White ash ~~ --___|-------. 
Millgrove: : 
Mh, Mk ------ Qw Slight ----- Severe ----| Severe ~---) Severe ~~-_| Pin oak --__---_---- 85 | White ash, 
Northern red oak ~--. 80 red maple. 
Swamp white oak ___ 85 
Nappanee: 
NnA, NnB, : 
NpA. ceeseeee 3w Slight ~--.- Moderate --| Moderate --| Slight -.--- Pin oak ~-_--------. 80 | Eastern white 
Northern red oak —_-_ 70 pine, yellow- 
White ash —--__..-|-------- poplar, white 
ash. 
Oshtemo: 
OrB, OrC, OsB--| 3s . : 
Slight ----- Slight ----- Moderate --| Slight __.--| Northern red oak —... 70 | Eastern white 
White oak ~-----~~~|-------- pine, red pine. 
American basswood_-_|-------- 
Sugar maple ~_---~-_|-------- 
Ottokee: . ; 
OB ------ _---| 8s Slight ~-_-- Slight -..-- Moderate --| Slight —---- Northern red oak ~~. 70 | Eastern white 
White oak ~-------- 65 pine, red pine. 
Paulding: : 
Pa, eo ee 38w Slight ----. Severe --.-| Severe ----/ Severe ----| Swamp white oak _-- 65 | White ash, 
Pin oak —--~-------- 76 red maple, 
White ash ~__.---__|-------- 
Red maple ~-.-----~|-------- 
Pewamo: : 
Pit esa Qw Slight _-_-- Severe ....| Severe ----| Severe ----} Red maple ~-------- 66 | White ash, 
American basswood__|-----_-. white spruce,. 
Pin oak __.----.---- 85 | Norway spruce. 
Silver maple ~-----.|-------- red maple. 
Bur oak ~----~_ 
White ash _______-- 7 3 
Eastern cottonwood__|- = 
Swamp white oak ~__|-------- 
Rawson: 
RIB, RIC, ; ; . 
RmB, RmC —.--| 20 Slight ___-- Slight ~__-- Slight ..-- Slight —--- White oak __.______ 75 | Eastern white 
Northern red oak —_. 80 pine, yellow- 
poplar, black 
walnut. 
Rimer: 
RnA —~-~----- Qw Slight -__-- Moderate —_| Slight ~~~ Slight ~-_-- Northern red oak —__ 80 | Eastern white 
White oak —------.. 75 | pine, white ash, 
Red maple ~--..~---|-------- yellow-poplar. 
Roselms: 
RsA, RsB ------ 4w Slight ----- Moderate —.| Severe ----| Severe -~---| Swamp white oak --- 60 | Red maple, 
Red maple —~~----~-_|----~--- white ash. 
White ash ~_---~--_|----~--- 


Soil name and 
map symbol 


St. Clair: 
SbB2, SbC2 ~-_ 


Shinrock: 
SgB, SgC 


TuB, Tuc 


Wo 


variant: 
WwW 


Ordi- 
nation 
symbol 


3c 


8e 


20 


2w 


2w 


8s 


38w 


lo 


4w 


4w 
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23 


Potential productivity 


Erosion Equipment Seedling Windthrow Site 
hazard limitation | mortality hazard Important trees index 
Slight ~---- Slight --..- Moderate ~-| Slight ~---- Northern red oak ___ 66 
White oak ~.-.---.. 62 
White ash ~-----___|-------- 
Sugar maple —~_~____|-----_-_ 
Moderate —_| Moderate ~-| Moderate __| Slight ~.__. Northern red oak _-. 66 
White oak ~________ 62 
White ash ~__.-____|--._---_ 
Sugar maple —__.W. “lieteacea 
Slight ----- Slight ----- Slight --.-- Slight --___ Northern red oak __ 80 
Yellow-poplar —--___ 95 
Black walnut .-_--_.|-------- 
Slight --_-_ Slight ~.-- Slight ____. Slight --_-- Northern red oak —__ 80 
Pin oak ~-__________ 85 
Yellow-poplar — -___ 90 
Sugar maple —..____ 80 
Black walnut _..____]-.-.-..- 
Slight -._._ Moderate ~~] Slight ..__- Slight ---_- Pin oak _--___-_____ 90 
Black walnut —..-___|------.- 
White ash ~_.--__-_]_------- 
Eastern cottonwood__|---~---_ 
American sycamore__|._----__ 
Slight _____ Severe ~_-_) Severe ____| Severe ~~~] Pin oak _____.______ 85 
Swamp white oak ~_..|----_-_.. 
Red maple _________|_---_____ 
Slight -_._. Slight ----- Moderate —_| Slight ~---- Northern red oak _.. 70 
White oak ~------__ 65 
Slight _____ Severe ..--|Severe ----| Severe --__| Pin oak _________-_- 80 
Swamp white oak ___} 80 
Slight _.._ Slight _--.- Slight ----- Slight -.--_ Northern red oak —_ 85 
Black walnut —_--~-~j----____ 
White ash ~.------~|-----_-_ 
Slight _..__ Severe __-_| Severe ----| Severe -~_~_| Pin oak __._______-_ 80 
Red maple —~_---.-._ 65 
Slight _____ Severe ____| Severe — ~~] Slight .._-_ Pin oak .-.----_-_-. 80 
Swamp white oak ~-.|-------_ 
Red maple ~....._._|.....___ 


*This map unit is made up of two or more dominant kinds of soil. See 
of the whole map unit. 


Trees to plant 


Eastern white 
pine, yellow- 
poplar. 


Eastern white 
pine, yellow- 
poplar, 


Eastern white 
pine, yellow- 
poplar, black 
walnut. 


Eastern white 
pine, yellow- 
poplar, black 
walnut. 


Yellow-poplar, 
white ash. 


Eastern cotton- 
wood, red 
maple, 


Eastern white 
pine, red pine. 


White ash, red 
maple. 


Eastern white 
pine, yellow- 
poplar, black 
walnut. 


map unit description for the composition and behavior 
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clay, and topsoil; (7) plan farm drainage systems, irri- 
gation systems, ponds, terraces, and other structures 
for soil and water conservation; (8) relate perfor- 
mance of structures already built to the properties of 
the kinds of soil on which they are built so that per- 
formance of similar structures on the same or a similar 
soil in other locations can be predicted; and (9) pre- 
dict the trafficability of soils for cross-country move- 
ment of vehicles and construction equipment. 

Data presented in this section are useful for land- 
use planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, 
because of the scale of the detailed. map in this soil 
survey, small wreas of soils that differ from the domi- 
nant soil may be included in mapping. Thus, these 
data do not eliminate the need for onsite investiga- 
tions and testing. 

The information is presented mainly in tables. Ta- 
ble 4 shows, for each kind of soil, ratings of the degree 
and kind of limitations for building site development; 
table 5, for sanitary facilities; and table 7, for water 
management. Table 6 shows the suitability of each 
kind of soil as a source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey can be used to make additional interpreta- 
tions and to construct interpretive maps for specific 
uses of land. ; 

Some of the terms used in this soil survey have dif- 
ferent meanings in soil science and in engineering; 
the Glossary defines many of these terms. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 
streets are indicated in table 4. A slight limitation 
indicates that soil properties are favorable for the 
specified use; any limitation is minor and easily over- 
come. A moderate limitation indicates that soil prop- 
erties and site features are unfavorable for the speci- 
fied use, but the limitations can be overcome or mini- 
mized by special planning and design. A severe 
limitation indicates one or more soil properties or site 
features are so unfavorable or difficult to overcome 
that a major increase in construction effort, special 
design, or intensive maintenance is required. For some 
soils rated severe, such costly measures may not be 
feasible. 

Shallow excavations are used for pipelines, sewer- 
lines, telephone’ and power transmission lines, base- 
ments, and open ditches. Such digging or trenching is 
influenced by the soil wetness of a high seasonal water 
table, the texture and consistence of soils, the tendency 
of soils to cave in or slough, and the presence of very 
firm, dense soil layers, bedrock, or large stones. In 
addition, excavations are affected by slope of the soil 
and the probability of flooding. Ratings do not apply 
to soil horizons below a depth of 6 feet unless other- 
wise noted. 

In the soil series descriptions, the consistence of 


each soil horizon is defined, and the presence of very 
firm or extremely firm horizons, usually difficult to 
excavate, is indicated. 

Dwellings and small commercial buildings referred 
to in table 4 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small com- 
mercial buildings without basements and for dwellings 
with and without basements. For such structures, soils 
should be sufficiently stable that cracking or sub- 
sidence from settling or shear failure of the founda- 
tion do not occur. These ratings were determined from 
estimates of the shear strength, compressibility, and 
shrink-swell potential of the soil. Soil texture, plas- 
ticity and in-place density, potential frost action, soil 
wetness, and depth to a seasonal high water table were 
also considered. Soil wetness and depth to a seasonal 
high water table indicate potential difficulty in provid- 
ing adequate drainage for basements, lawns, and gar- 
dens. Depth to bedrock, slope, and the large stones in 
or on the soil are also important considerations in the 
choice of sites for these structures and were considered 
in determining the ratings. Susceptibility to flooding 
is a serious limitation. 

Local roads and streets referred to in table 4 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of subgrade of the under- 
lying soil material; a base of gravel, crushed rock 
fragments, or soil material stabilized with lime or ce- 
ment; and a flexible or rigid surface, commonly 
asphalt or concrete. The roads are graded with soil 
material at hand, and most cuts and fills are less than 
6 feet deep. 

The load supporting capacity and the stability of 
the soil as well as the quantity and workability of fill 
material available are important in design and con- 
struction of roads and streets. The classifications of 
the soil and the soil texture, density, shrink-swell po- 
tential, and potential frost action are indicators of the 
traffic supporting capacity used in making the ratings: 
Soil wetness, flooding, slope, depth to hard rock or very 
compact layers, and content of large stones affect 
stability and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are 
needed for proper functioning of septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills. The 
nature of the soil is important in selecting sites for 
these facilities and in identifying limiting soil prop- 
erties and site features to be considered in design and 
installation. Also, those soil properties that affect ease 
of excavation or installation of these facilities will be 
of interest to contractors and local officials, Table 5 
shows the degree and kind of limitations of each soil 
for such uses and for use of the soil as daily cover for 
landfills. It is important to observe local ordinances 
and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moder- 
ate, soil properties or site features are unfavorable for 
the specified use, but limitations can be overcome by 
special planning and design; and if severe, soil prop- 
erties or site features are so unfavorable or difficult to 


WILLIAMS COUNTY, OHIO 


TABLE 4.—Building site development 


25 


{“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “slight,” “moderate,” and “severe.” Absence of an entry means soil was not rated] 


Soil name and 
map symbol 


BIB 


Blount: 
BnA, BnB, BnB2, 
BoA, BoB. 


a€@ ----~--~------— 


re ei es ea 


Cpretotee eee seces 


Del Rey: 
DeA, DeB, DfA, DfB__ 


Digby: 
DgA, DmA 


Fulton: 
FsA, FsB, FuA, FuB —_ 


Genesee: 
Datasets Seen ee ceria 


Shallow 
excavations 
Severe: cutbanks 

cave. 
Moderate: small 
stones, 

Severe: wetness_. 
Severe: wetness, 
too clayey. 
Severe: cutbanks 

cave. 
Severe: cutbanks 
cave. 
Severe: cutbanks 


cave, slope. 


Severe: floods, 
wetness, cut- 
banks cave. 


Severe: floods, 
wetness, 


Severe: floods, 
wetness. 


Severe: wetness, 
cutbanks cave. 


Severe: wetness __ 
Severe: wetness __ 
Severe: floods, 


wetness, excess 
humus. 


Severe: floods ____ 


Severe: too 
clayey, wetness. 


Severe: floods ____ 


Dwellings without 


basements 
Slight -------_---- 
Slight -----------_ 
Severe: wetness -- 
Severe: low 


strength, wetness 
shrink-swell, 


BUCKY oonsencece. 
Moderate: slope —- 
Severe: slope —~--- 
Severe: wetness, 


excess humus. 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


Severe: wetness, 
low strength. 


Severe: wetness —- 

Severe: wetness —- 

Severe: floods, 
wetness, excess 
humus. 

Severe: floods ____ 

Severe: wetness, 
shrink-swell, 

floods -___ 


Severe: 


Dwellings with 
basements 
Slight 2225.22 
Slight cnso22- 02225 
Severe: wetness __ 

Severe: low 


strength, wetness, 
shrink-swell. 


Slight --.-_-._-___ 
Moderate: slope — 
Severe: slope —___ 
Severe: wetness, 


excess humus. 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


Severe: wetness, 
low strength. 


Severe: wetness —_ 
Severe: wetness —_ 
Severe: floods, 


wetness, excess 
humus, 


Severe: floods, 
wetness. 
Severe: wetness, 


shrink-swell. 


Severe: floods ____ 


Small commercial 
buildings 


Moderate: slope —- 


Severe: wetness —- 


Severe: low 
strength, wetness, 
shrink-swell. 


Slight .---.--.---_ 
Severe: slope ---- 
Severe: slope ---- 
Severe: wetness, 


excess humus, 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


Severe: wetness, 
low strenth. 


Severe: wetness —_ 
Severe: wetness —- 
Severe: floods, 


wetness, excess 
humus, 


Severe: floods -__- 


Severe: wetness, 
shrink-swell. 


Severe: floods ____ 


Moderate: 


Local roads 
and streets 


low 
strength. 


Moderate: low 


strength. 


Severe: frost 
action, low 
strength. 


Severe: low 
strength, wetness, 
shrink-swell. 


Slight. 

Moderate: slope. 
Severe: slope. 
Severe: wetness, 


frost action, 
excess humus, 


Severe: floods, 
frost action, 


Severe: floods, 
frost action, 
wetness. 


Severe: wetness, 
frost action, 
low strength. 


Severe: frost 
action, low 
strength, 


Severe: frost 


action. 


Severe: floods, 
wetness, excess 
humus. 


Severe: floods, 
frost action. 


Severe: low 
strength, shrink- 
swell, 


Severe: floods. 
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TABLE 4.—Building site development—Continued 


Soil name and Shallow 
map symbol excavations 
Gilford 
Gf o-eapens ccs Severe: wetness —_ 
Glynwood: 
GIB, GIB2 s------- Moderate: wet- 
ness, too clayey. 
GIC, GICZ ~---_--- Moderate: slope, 
wetness, too 
clayey. 
GID2, GIE2 ~-.-_-- Severe: slope ---- 
Haney 
Hab wcceencencecun Moderate: 
wetness, 
1 HeB: 
Haney part ~ --| Moderate: 
wetness. 
Rawson part ---| Moderate: wet- 


ness, too clayey. 


*HeC: 
Haney part ----| Moderate: wet- 
ness, slope. 
Rawson part --.| Moderate: wet- 
ness, slope, too 
clayey. 
Haskins: 
HkA, HnA ~--~-_----- Severe: wetness —_ 
Hoytville: 
AY actdueatecwmnca Severe: wetness, 
too clayey. 
Kibbie: 
KIA, KB co2--. 2. Severe: wetness, 
cutbanks cave, 
Lamson 
Wear are cee Severe: wetness —. 
Landes 
Lb: petite owes Severe: cutbanks 
cave, floods, 
Latty 
bie eeeteete tees Severe: too 
clayey, wetness. 
Lenawee: 
Eh peeaewes ee ee Severe: wetness —_ 
Lucas: 
lwB2 ceccsccntence Severe: too 
clayey 
LEV] oy eee meee eye Severe: too 
clayey. 
UD? 222- tase Severe: slope, 
too clayey. 


Dwellings without 


basements 

Severe: wetness —_ 

Moderate: wet- 
ness, shrink- 
swell. 

Moderate: slope, 
shrink-swell, 
wetness. 

Severe: slope —--- 

Moderate: 
wetness. 

Moderate: 
wetness. 

Moderate: 
wetness. 

Moderate: slope, 
wetness. 

Moderate: slope, 
wetness. 

Severe: wetness —_ 

Severe: wetness, 


shrink-swell, 


Severe: wetness —_ 
Severe: wetness 
Severe: floods -.-- 


Severe:. wetness, 
shrink-swell. 


Severe: low 
strength, wetness. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 


Severe: slope, 
shrink-swell. 


Dwellings with 
basements 

Severe: wetness ~_ 
Severe: wetness —_ 
Severe: wetness —- 
Severe: wetness, 

slope. 
Severe: wetness —-_ 
Severe: wetness -_ 
Severe: wetness __ 
Severe: wetness -_ 
Severe: wetness -_ 
Severe: wetness -_ 
Severe: wetness, 


shrink-swell. 


Severe: wetness —-_ 
Severe: wetness —_ 
Severe: floods .-_. 
Severe: wetness, 


shrink-swell. 


Severe: low 
strength, wetness. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 


Severe: slope, 
shrink-swell, 


Small commercial 
buildings 


Severe: wetness —_ 


Moderate: slope, 
shrink-swell, 
wetness. 

Severe: slope —__- 


Severe: slope --~- 


Moderate: 
wetness. 


Moderate: 
wetness, 
Moderate: 
wetness. 


Severe: slope —.-. 


Severe: slope —.-. 


wetness -- 


Severe: 


Severe: wetness, 
shrink-swell. 


Severe: wetness —. 
Severe: wetness —_ 
Severe: floods _-__ 
Severe: wetness, 


shrink-swell, 


Severe: low 
strength, wetness. 


Severe: 
shrink-swell. 


Severe: slope, 
shrink-swell. 


Severe: slope, 
shrink-swell. 


Severe: 


Local roads 
and streets 


Severe: wetness, 
frost action.. 


Severe: frost 
action, low 
strength. 

Severe: frost 
action, low 
strength. 

Severe: slope, 
frost action, 
low strength. 


Severe: frost 
action. 

Severe: frost 
action. 

Moderate: low 
strength. 

Severe: frost 
action, 

Moderate: slope, 


low strength. 


Severe: frost 
action, low 
strength. 


Severe: wetness, 
shrink-swell, 
low strength. 


Severe: wetness, 
frost action. 


Severe: wetness, 
frost action. 


Severe: floods, 


Severe: shrink- 
swell, wetness, 
low strength. 


Severe: frost 
action, low 
strength, wetness. 


Severe: low 
strength, shrink- 
swell. 

Severe: low 
strength, 
shrink-swell. 

slope, 

low strength, 
shrink-swell. 
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Soil name and 
map symbol 


Martisco: 
Mai cee 


Mh, Mk 


Nappanee: 
NnA, NnB, NpA —---- 


Oshtemo: 
OrB, OsB 


Ottokee: 
O+B 


Pa es Sos cee 


Rawson: 


Roselms: 
RsA, RsB 


Shinrock: 
SgB 


Shallow 
excavations 


Severe: wetness, 
excess humus, 
floods. 


Severe: wetness -_ 


Severe: wetness —— 


Severe: too 
clayey, wetness. 


Severe: cutbanks 
cave, 

Severe: cutbanks 
cave, 

Severe: cutbanks 
cave. 

Severe: wetness, 
too clayey. 
Severe: wetness —_ 
Moderate: wet- 
ness, too clayey. 
Moderate: wet- 


ness, slope, too 
clayey. 


Severe: wetness —_ 
Severe: wetness, 
too clayey. 
Severe: too 
clayey. 
Severe: too 
clayey. 
Severe: too 


clayey, slope. 


Severe: cutbanks 


cave, 


Moderate: 
wetness. 


Dwellings without 
basements 


Severe: wetness, 


floods. 


Severe: wetness, 
low strength. 


wetness —_ 


Severe: 


Severe: shrink- 
swell, wetness. 


Slight ~---.---... 
Moderate: slope —_ 
Moderate: 
wetness. 
Severe: wetness, 


shrink-swell. 


Severe: wetness —_ 
Moderate: 
wetness. 
Moderate: slope, 
wetness. 
Severe: wetness __ 
Severe: shrink- 


swell, wetness. 


Severe: shrink- 
swell. 

Severe: shrink- 
swell. 

Severe: shrink- 


swell, slope. 


Moderate: 
wetness. 


Moderate: shrink- 
swell, wetness. 


Dwellings with 
basements 


Severe: wetness, 


floods. 


Severe: wetness, 
shrink-swell, 
low strength. 


Severe: wetness _- 


Severe; shrink- 
swell, wetness. 


Slight --...-...-.. 
Moderate: slope __ 
Severe: wetness __ 
Severe: wetness, 


shrink-swell. 


Severe: wetness ~_ 
Severe: wetness —- 
Severe: wetness —_ 
Severe: wetness —- 
Severe: wetness, 


shrink-swell. 


Severe: 
shrink-swell, 


Severe: 
shrink-swell. 


Severe: shrink- 
swell, slope. 


wetness —_ 


Severe: 


Severe: wetness —- 


Small commercial 
buildings 
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Loeal roads 
and streets 


Severe: wetness, 


floods. 


Severe: wetness, 
low strength. 


Severe: wetness —_ 


Severe: shrink- 
swell, wetness. 


Moderate: slope —- 
Severe: slope —-~- 


Moderate: 
wetness. 


Severe: wetness, 
shrink-swell. 


Severe: wetness —~ 

Moderate: slope, 
wetness. 

Severe: slope —--- 

Severe: wetness —_ 

Severe: shrink- 


swell, wetness. 


Severe: 
shrink-swell. 


Severe: shrink- 
swell, slope. 


Severe: shrink- 
swell, slope. 


Moderate: wet- 
ness, slope. 
Moderate: slope, 


shrink-swell, 
wetness. 


Severe: wetness, 
floods. 
Severe: wetness, 


low strength, 
frost action. 


Severe: wetness, 
frost action. 


Severe: low 
strength, shrink- 
swell. 


Slight. 
Moderate: slope. 
Slight. 
Severe: wetness, 


shrink-swell, 
low strength. 


Severe: frost 
action, wetness. 


Moderate: low 
strength. 
Moderate: slope, 


low strength. 


Severe: frost 


action. 


Severe: low 
strength, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 

Severe: 
shrink-swell, 
low strength. 

Severe: shrink- 
swell, low 
strength, slope, 


Moderate: frost 
action, 
Severe: low 


strength, frost 
action, 
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Soil name and Shallow Dwellings without 
map symbol excavations basements 
Shinrock: 
SoG. 22c-2 ceases Moderate: wet- Moderate: _ slope, 
ness, slope. shrink-swell, 
wetness. 
Shoals 
a Severe: floods, Severe: floods, 
wetness. wetness. 
Sloan: 
Sn, SO meee Severe: wetness, Severe: floods, 
floods. wetness. 
Spinks: ; 
SpE) te cessoeseee a Severe: cutbanks | Slight ---------_.- 
cave, 
S6e Steen Severe: cutbanks | Moderate: slope —. 
cave. 
Toledo 
Toe epee Severe: wetness, Severe: wetness, 
too clayey. shrink-swell. 
Tuscola variant 
TUBS wiecesen ccc Moderate: Moderate: 
wetness, wetness. 
TMG: Seepseeeoeses Moderate: slope, Moderate: slope, 
wetness. wetness. 
Udorthents: 
Ud. 
Urban land: 
Ur. 
Wallkill: 
We eaceaeabeccece Severe: wetness, Severe: floods, 
floods. wetness. 


Severe: floods, 
wetness. 


Severe: wetness, 


floods, 


Dwellings with Small commercial Local roads 


basements buildings and streets 
Severe: wetness -_) Severe: slope .--_| Severe: low 
strength, frost 
action. 
Severe: floods, Severe: floods, Severe: floods, 
wetness, wetness, frost action. 
Severe: floods, Severe: floods, Severe: wetness, 
wetness. wetness, floods, frost 
action, 
Slight .--------___ Moderate: slope __| Slight. 
Moderate: slope ._| Severe: slope _---| Moderate: slope. 
Severe: wetness, Severe: wetness, Severe: low 
shrink-swell. shrink-swell. strength, wetness, 


shrink-swell. 


Severe: wetness ._|Moderate: Severe: frost 
wetness. action, 
Severe: wetness __| Severe: slope ._._| Severe: frost 
action. 
Severe: floods, Severe: floods, Severe: wetness, 
wetness. wetness, floods, frost 
action, 
Severe: floods, Severe: floods, Severe: wetness, 
wetness, wetness, floods, frost 


action. 


*This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
of the whole map unit. 


overcome that major soil reclamation, special design, 
or intensive maintenance is required. Soil suitability 
is rated by the terms good, fair, or poor, which, re- 
spectively, mean about the same as the terms slight, 
moderate, and severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil. Only the soil hori- 
zons between depths of 18 and 72 inches are evaluated 
for this use. The soil properties and site features con- 
sidered are those that affect the absorption of the 
effluent and those that affect the construction of the 
system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high wa- 
ter table, depth to bedrock, and susceptibility to flood- 
ing. Stones, boulders, and shallowness to bedrock 


interfere with installation. Excessive slope can cause 
lateral seepage and surfacing of the effluent. Also, soil 
erosion and soil slippage are hazards if absorption . 
fields are installed on sloping soils. 

In some soils, loose sand and gravel or fractured 

bedrock is less than 4 feet below the tile lines. In 
these soils the absorption field does not adequately 
filter the effluent, and ground water in the area may 
be contaminated. 
. On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor 
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TABLE 5.—Sanitary facilities 


[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of “slight,” “moderate,” “good,” “fair,” and other terms used to rate soils, Absence of an entry means soil was not rated] 
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Soil name and 
map symbol 


BIB? soseee etna ck 


OB ween aides 


Cer pa pesoe caso sed 


Del Rey: 
DeA, DFA 


DeB, DfB 


Digby: 
DgA, DmA 


@ wee eee 


Septic tank Sewage lagoon 
absorption fields areas 
Slight .---_--_____ Severe: seepage __ 
Slight --.-_-______ Severe: seepage —- 
Severe: wetness, Slight: 622-2 Scc2 2: 
peres slowly. 
Severe: wetness, Moderate: slope ~- 
peres slowly. 
Severe: peres Severe: wetness —_ 
slowly, wetness. 
Slight: 220 e025 Jus Severe: seepage —_ 
Moderate: slope -.| Severe: seepage, 
slope. 
Severe: slope ----| Severe: seepage, 
slope. 
Severe: floods, Severe: wetness, 
wetness, excess humus, 
seepage. 
Severe: floods, Severe: seepage, 
wetness, floods, wetness. 
Severe: wetness, Severe: floods, 
floods. seepage, wetness. 
Severe: wetness -_] Severe: wetness __ 
Severe: percs Slight 222225052552 
slowly, wetness. 
Severe: peres Moderate: slope —_ 
slowly, wetness. 
Severe: wetness -_] Severe: seepage, 
wetness, 
Severe: floods, Severe: floods, 
wetness. wetness, excess 
humus. 
Severe: floods, Severe: floods ____ 
wetness, 
Severe: percs Blight as2e5esc shu! 
slowly, wetness. 
Severe: percs Moderate: slope —_ 
slowly, wetness. 
Severe: floods ----| Severe: floods ____ 
Severe: wetness -_| Severe: wetness, 


seepage. 


Trench sanitary Area sanitary Daily cover 
landfill landfill for landfill 
Severe: seepage --| Severe: seepage --| Fair: too sandy. 
Severe: seepage -.| Severe: seepage --| Good. 
Severe: wetness __} Severe: wetness -_| Fair: too clayey. 
Severe: wetness __| Severe: wetness __| Fair: too clayey. 
Severe: too Severe: wetness -.| Poor: too clayey, 
clayey, wetness. wetness, 
Severe: seepage __| Severe: seepage -_| Fair: thin layer. 
Severe: seepage __| Severe: seepage -- fae slope, thin 
ayer. 
Severe: seepage __| Severe: seepage, Poor: slope. 
slope. 
Severe: floods, Severe: floods, Poor: excess 
wetness, seepage. wetness, seepage. humus, wetness, 
seepage, 
Severe: seepage, Severe: seepage, Good. 
floods, wetness. floods, wetness. 
Severe: seepage, Severe: seepage, Poor: wetness. 
floods, wetness. floods, wetness. 
Severe: wetness ._| Severe: wetness -_| Poor: wetness. 
Severe: wetness __| Severe: wetness -_| Fair: too clayey. 
Severe: wetness __| Severe: wetness __| Fair: tooclayey. 
Severe: seepage, Severe: wetness -.| Fair: thin layer.,. 
wetness. 
Severe: floods, Severe: floods, Poor: excess 


wetness, excess 
humus. 


Severe: floods, 
wetness. 
Severe: too 


clayey, wetness. 
Severe: too 
clayey, wetness. 


Severe: floods ____ 
Severe: wetness, 
seepage, 


wetness, seepage. 


Severe: floods ---- 

Severe: wetness __ 

Severe: wetness —_ 

Severe: floods _.__ 

Severe: wetness, 
seepage. 


humus, wetness, 
hard to pack. 


Good. 

Poor: too clayey. 
Poor: too clayey. 
Good. 

Poor: wetness. 
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Soil name and 
map symbol 


Glynwood: 
GIB, GIB2 


GIC, GIC2 


1HeB: 
Haney part —--- 


Rawson part --- 


1 He: 
Haney part ---- 
Rawson part --- 


Haskins: 
HkA, HnA 


Hoytville: 
AY ceeceeccoeesee 


Kibbie: 


Lt coco a eee 


Ma sssen-eceneecs 


Septic tank 
absorption fields 


slope, 
peres slowly. 


Severe: slope, 
peres slowly. 


Severe: wetness —- 

Severe: wetness —- 

Severe: percs 
slowly. 

Severe: wetness __ 

Severe: percs 
slowly. 

Severe: percs 


slowly, wetness. 


Severe: wetness, 
percs slowly. 


Severe: wetness -- 
Severe: wetness —_ 
Severe: floods -_-- 
Severe: percs 


slowly, wetness. 


Severe: percs 
slowly, wetness. 


Severe: percs 
slowly, wetness. 
Severe: percs 


slowly, wetness. 
Severe: slope, 

percs slowly, 

wetness, 


Severe: wetness, 
percs slowly, 
floods. 


Severe: peres 
slowly, wetness. 


Severe: wetness -— 


Sewage lagoon 


areas 

Moderate: slope —- 
Severe: slope —--- 
Severe: slope —--- 
Severe: slope —_-- 
Severe: seepage —_ 
Severe: seepage —- 
Moderate: slope __ 
Severe: seepage, 

slope. 
Severe: slope ---- 
Severe: wetness __ 
Severe: wetness —- 
Severe: wetness -- 
Severe: wetness, 

seepage. 
Severe: seepage, 

floods. 
Slight --.._--.--_- 
Severe: wetness -- 
Moderate: slope —- 
Severe: slope —--_ 
Severe: slope —--- 
Severe: wetness, 


excess humus, 
floods. 


Severe: wetness —_ 


Severe: wetness, 
seepage. 


Trench sanitary. Area sanitary Daily cover 
landfill landfill for landfill 
Moderate: too Moderate: Fair: too clayey. 
clayey, wetness, wetness. 
Moderate: too Moderate: slope, Fair: slope, too 
clayey, wetness. wetness. clayey. 
Moderate: slope, Severe: slope ~--.| Poor: slope. 
too clayey, 
wetness. 
Severe: slope ~--_| Severe: slope ----| Poor: slope. 
Severe: seepage ._) Moderate: Fair: thin layer. 
wetness. 
Severe: seepage ~_| Moderate: Fair: thin layer. 
wetness, 
Moderate: too Moderate: Fair: thin layer. 
clayey, wetness. wetness. 
Severe: seepage _.| Moderate: slope, Fair: slope, thin 
wetness, ayer, 
Moderate: too Moderate: _ slope, Fair: slope, thin 
clayey, wetness. wetness. layer, 
Severe: wetness, Severe: wetness --| Fair: too clayey, 
too clayey. thin layer. 
Severe: wetness, Severe: wetness --| Poor: wetness, 
too clayey. too clayey. 
Severe: wetness __| Severe: wetness -_| Good. 
Severe: wetness, Severe: wetness, Poor: wetness. 
seepage. seepage, 
Severe: seepage, Severe: Seepage, | Good. 
floods. floods. 
Severe: wetness, Severe: wetness _-| Poor: too clayey, 
too clayey. wetness. 
Severe: wetness __| Severe: wetness __| Poor: wetness. 
Severe: too Moderate: Poor: too clayey. 
clayey. wetness. 
Severe: too Moderate: Poor: too clayey. 
clayey. wetness, slope. 
Severe: too Severe: slope ----} Poor: slope, too 
clayey, clayey. 
Severe: wetness, Severe: wetness, Poor: wetness, 
floods. floods. excess humus. 
Severe: wetness, Severe: wetness -.| Poor: wetness, 
too clayey. 
Severe: wetness, Severe: wetness, Poor: wetness, 
seepage. seepage. 


Soil name and 
map symbol 


Nappanee: 
NnA, NpA 


Or 


Rawson: 
RIB, RmB 


RIC, RmC 


RsA 


SqB 


TABLE 5.—Sanitary facilities—Continued 


Septic tank 
absorption fields 


Severe: percs 
slowly, wetness. 
Severe: percs 


slowly, wetness. 


Slight i222 csueses 
Moderate: slope —- 
Severe: wetness __ 
Severe: percs 


slowly, wetness. 


Severe: peres 
slowly, wetness. 


Severe: percs 
slowly. 

Severe: percs 
slowly. 

Severe: wetness —-_ 

Severe: percs 
slowly, wetness. 

Severe: peres 


slowly, wetness. 


Severe: 
slowly. 

Severe: 
slowly. 

Severe: peres 
slowly, slope. 


percs 


peres 


Severe: 
slowly. 


percs 


Severe: 
slowly. 

Severe: 
slowly. 


percs 


percs 


Severe: floods, 
wetness, 


Severe: wetness, 
floods, percs 
slowly. 
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Sewage lagoon 


areas 
Slight .-_..-...... 
Moderate: slope —_ 
Severe: seepage —_ 
Severe: seepage, 
slope. 
Severe: seepage —_ 
Slight:..--2 4-2 
Severe: wetness —_ 
Moderate: slope —- 
Severe: slope —--- 
Severe: wetness —- 
Slight 22. 2-2.--- 
Moderate: slope —- 
Moderate: slope —~ 
Severe: slope —-. 
Severe: slope ---_ 
Severe: seepage —- 
Moderate: slope, 
wetness. 
Severe: slope —~--- 
Severe: floods, 
wetness. 
. Severe: floods, 
wetness, 
Severe: seepage —_ 
Severe: seepage, 


slope. 


Trench sanitary 
landfill 


Severe: too 
clayey, wetness, 

Severe: too 
clayey, wetness. 


Severe: seepage —— 
Severe: seepage —- 
Severe: seepage —— 
Severe: too 


clayey, wetness. 


Severe: wetness __ 


Moderate: too 
clayey, wetness. 

Moderate: too 
clayey, wetness, 


Severe: wetness —— 


Severe: too 
clayey, wetness. 

Severe: too 
clayey, wetness. 


Severe: too 
clayey. 

Severe: 
clayey. 

Severe: 
clayey. 


too 


too 


Severe: seepage —_ 


Moderate: too 
clayey, wetness. 

Moderate: too 
clayey, wetness. 


Severe: floods, 
wetness, 


Severe: floods, 
wetness. 


Severe: too sandy, 
seepage. 

Severe: toosandy, 
seepage. 


Area sanitary 
landfill 


Moderate: 
wetness. 
Moderate: 
wetness. 


Severe: 
Severe: 


seepage 
seepage _- 


Severe: seepage 


Severe: wetness 


Severe: wetness 


Moderate: 
wetness. 
Moderate: 
wetness. 


slope, 


Severe: wetness —_ 


Severe: wetness ~~ 


Severe: wetness -- 


Moderate: 
wetness. 
Moderate: slope -- 


Severe: slope ---- 


Severe: seepage —_ 


Moderate: 
wetness. 
Moderate: 
wetness. 


slope, 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


Severe: seepage —_ 


Severe: seepage __ 
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Daily cover 
for landfill 


Poor: hard to 
pack, too clayey. 

Poor: hard to 
pack, too clayey. 


Fair: too sandy. 

Fair: slope, too 
sandy. 

Fair: too sandy. 

Poor: too clayey, 
wetness. 

Poor: too clayey, 
wetness. 

Fair: thin layer. 

Fair: slope, 
thin layer. 

Fair: thin layer, 
too sandy. 

Poor: too clayey. 

Poor: too clayey. 

Poor: too clayey. 

Poor: too clayey. 

Poor: tooclayey, 
slope. 

Fair: thin layer. 

Fair: too clayey. 


Fair: slope, too 
clayey. 


Good. 

Poor: wetness. 
Poor: toosandy, 
seepage, 
Poor: too sandy, 
seepage. 
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TABLE 5.—Sanitary facilities—Continued 


Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
map’ symbol absorption fields areas landfill landfill for landfill 
Toledo . 
TO? waste eee! Severe: percs Slight ----..-____ Severe: too Severe: wetness ..| Poor: tooclayey, 
slowly, wetness. clayey, wetness. wetness. 
Tuscola variant: 
TOBY eve eter Severe: wetness --| Severe: wetness --| Severe: wetness, Moderate: Good. 
seepage. wetness. 
TUG acote eee Se Severe: wetness -_| Severe: slope, Severe: wetness, Moderate: Fair: slope. 
wetness. seepage. wetness, slope. 
Udorthents: 
Ud. 
Urban land: 
Ur, 
Wallkill: 
We: wots ceces Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness. 
wetness. seepage, wetness. wetness, seepage, wetness, seepage. 
Wallkill variant: 
Wk oo Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness. 
wetness. wetness, seepage. wetness, seepage. wetness. 


*This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 


of the whole map unit. 


and cut slopes or embankments of compacted soil ma- 
terial. Aerobic lagoons generally are designed to hold 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required 
to minimize seepage and contamination of ground wa- 
ter. Soils that are very high in content of organic 
matter and those that have cobbles, stones, or boulders 
are not suitable. Unless the soil has very slow perme- 
ability, contamination of ground water is a hazard 
where the seasonal high water table is above the level 
of the lagoon floor. In soils where the water table is 
seasonally high, seepage of ground water into the 
lagoon can seriously reduce the lagoon’s capacity for 
liquid waste. Slope, depth to bedrock, and susceptibil- 
ity to flooding also affect the suitability of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material 
affect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in 
excavated trenches or on the surface of the soil. The 
waste is spread, compacted, and covered daily with a 
thin layer of soil material. Landfill areas are subject 
to heavy vehicular traffic. Risk of polluting ground 
water and trafficability affect the suitability of a soil 
for this use. The best soils have a loamy or silty tex- 
ture, have moderate to slow permeability, are deep to 
a seasonal water table, and are not subject to flooding. 
Clayey soils are likely to be sticky and difficult to 
spread. Sandy or gravelly soils generally have rapid 
permeability, which might allow noxious liquids to 
contaminate ground water. Soil wetness can be a lim- 
itation, because operating heavy equipment on a wet 
soil is difficult. Seepage into the refuse increases the 
risk of pollution of ground water. 


Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 5 
apply only to the soil material within a depth of about 
6 feet. If the trench is deeper, a limitation of slight 
or moderate may not be valid. Site investigation is 
needed before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet 
and dry periods. Soils that are loamy or silty and free 
of stones or boulders are better than other soils. 
Clayey soils may be sticky and difficult to spread; 
sandy soils may he subject to soil blowing. 

The soils selected for final cover of landfills should 
be suitable for growing plants. Of all the horizons, the 
A horizon in most soils has the best workability, more 
organic matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type land- 
fill, stockpiling material from the A horizon for use 
as the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas. These factors include slope, 
erodibility, and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 6 by 
ratings of good, fair, or poor. The texture, thickness, 
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TABLE 6.—Construction materials 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
one ; : y 
definitions of “good,” “fair,” “poor,” and “unsuited.” Absence of an entry means soil was not rated] 


eet Roadfill Sand Gravel Topsoil 
Arkport 
APB none eeenaskecnles Fair: low strength .--| Poor: excess fines ---- aa excess Poor: too sandy. 
nes, 
Belmore: 
BUR: pote ett 00d 2.2322 5e ewe Poor: excess fines ----] Poor: excess fines ____| Fair: thin layer. 
Blount: 
BnA, BnB, BnB2, BoA, . 
BoB. Poor: frost action, Unsuited ~-~---------- Unsuited ~---.-------- Fair: thin layer. 
low strength. 
Bono . 
Bpocenetoceeeeessecs Poor: low strength, Unsuited ------------- Unsuited ~------~----- Poor: wetness, too 
wetness, shrink-swell. clayey. 
Go0d .wss2-sete Sosa see : too sandy. 
Fair: slope too sandy, slope. 
Poor: frost action, Unsuited --------- ----}| Unsuited .-.-----_-_-- Poor: wetness. 
excess humus, 
low strength. 
Ceresco: 
Ce ie  et ee Poor: frost action, Poor: excess fines —---| Unsuited ~--____-_--~- Good. 
wetness. 
Cohoctah: . 
Ch vsesee stent ee Poor: frost action, Unsuited ------------- Unsuited ~---.-------- Poor: wetness. 
wetness. 
Colwood : 
Cpasa toa ceaccs Poor: wetness, frost Unsuited ------------- Unsuited ----.-_--_--- Poor: wetness. 
action, low strength. 
Del Rey: ; 
DeA, DeB, DfA, DfB ----- Poor: frost action, Unsuited ----------~-- Unsuited ___._--____._ Fair: thin layer. 
low strength. 
Digby: 
DgA, DmA ------------ Poor: frost action _.._| Poor: excess fines ----| Unsuited: excess Fair: thin layer. 
fines. 
Edwards . 
Ed. ooee ou eases Poor: frost action, Unsuited —------------ Unsuited  ------------ Poor: wetness. 
excess humus, 
wetness. 
Eel: . 
Be: acer bests eee Poor: frost action ____| Unsuited ------------- Unsuited ~------------ Good. 
Fulton: , 
FsA,, FSB aocneeeenccsccS Poor: low strength, Unsuited ~---------~--- Unsuited —------------ Fair: thin layer. 
shrink-swell. . . 
FuA,. Fub --2s---------- Poor: low strength, Unsuited ------.------ Unsuited ~ .._-------- Fair: too clayey. 
shrink-swell. 
Genesee: . 
C62 Seseseeesssa Poor: frost action, Unsuited ~----------- Unsuited ~~ --.-------- Good. 
low strength. 
Gilford 
Sih Pees Poor: wetness, Fair: excess fines -.--| Unsuited ~------------ Poor: wetness. 
frost action. 
Glynwood: ; . ; . 
GIB, GIB2 ----..--.-- Poor: frost action, Unsuited: =2=--.----.=. Unsuited ~------~----- Fair: thin layer. 
low strength. 
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Soil name and Roadfill ena Gui Topsoil 
map symbol ve Opsol 
GIC, GIC2 _---.------- Poor: frost action, Unsuited ~---_-------- Unsuited ~---_-------- Fair: slope, thin layer, 
low strength. 
G02 s2en22- ol eeeeoee Poor: frost action, Unsuited ..--...------ Unsuited ------------- Poor: slope. 
low strength. 
GER: aoe eee loses Poor: frost action, Unsuited ----_---.---- Unsuited ~---_--.----- Poor: slope. 
low strength, slope. 
Haney . 
Mab csp weccmassieainice Poor: frost action -___| Poor: excess fines _-___| Unsuited ~---_---.___. Fair: thin layer. 
1 HeB: 
Haney part ~----..--- Poor: frost action ----| Poor: excess fines .---| Unsuited ------------_ Fair: thin layer. 
Rawson part ~------ Poor: _low strength, Unsuited ~-.--------~- Unsuited ~-.--------~.. Fair: thin layer. 
thin layer. 
7HeC: . 
Haney part ----~--_ Poor: frost action _---| Poor: excess fines __-.| Unsuited ~---_-..---_- Fair: thin layer, slope. 
Rawson part —_----- Poor: low strength, Unsuited ~------------ nsuited, a.csoce-5- 2s Fair: thin layer, slope. 
thin layer. 
Haskins: : 
HkA, HnA ~---.-------~ Poor: frost action, Unsuited ~---.-------- Unsuited ~------------ Fair: thin layer. 
low strength. 
Hoytville: ; 
DD eevee icc scree eet Poor: wetness, Unsuited .__-_-.--__-_ Unsuited ~---.---.-___ Poor: wetness. 
shrink-swell, 
low strength. 
Kibbie: ; 
KIA, IB akecncoceesuse Poor: frost action ~---| Unsuited ~-.--------~- Unsuited ~.----------_ Good 
Lamson 
la. cecteuivieteebsesce Poor: wetness, POO? c2isescevecsesss Unsuited. 2-22-2222) Poor: wetness. 
frost action. 
Landes: 
Lb) eco so su oowe se Fair: frost action _-___| Fair: excess fines _._-__| Unsuited ~---------.-_ Good. 
Latty : : 
ey kesche eee cae Poor: low strength, Unsuited ~---------__~ Unsuited: 222.2220 4.2. Poor: wetness, too 
wetness, shrink-swell, clayey. 
Lenawee: . 
UR eed ewe se secke Poor: wetness, frost Unsuited ~---.---_---- Unsuited ------------- Poor: wetness, 
action, low strength. 
Lucas: ; 
LuB2, LuC2 .-...-.--... Poor: low strength, Unsuited ~-------_---- Unsuited ------------- Poor: thin layer. 
shrink-swell. : 
GD 2) eS at ee Poor: low strength, Unsuited ~-------.---- Unsuited ----.-------- Poor: slope. 
shrink-swell. 
Martisco: 
Mai cto soba bees Poor: wetness, Unsuited ~------------- Unsuited ~---_---_---- Poor: wetness. 
excess humus. 
Mermill: . : 
Md) eee eee Poor: low strength, Unsuited ~----~------- Unsuited ~---_-------- Poor: wetness. 
wetness. 
Millgrove: 
Mh, Mk waeceouteocs= Poor: wetness ----~-- Poor: excess fines ____| Poor: excess fines ---_| Poor: wetness. 
Nappanee: : 
NnA, NaB, NpA —-~~~---~ Poor: shrink-swell, Unsuited ~---.-..----- Unsuited ~-.---------_- Fair: thin layer, 
low strength, 
Oshtemo: 
Orb, OrG: Haase nceceeee Good. 2st eh cs Fair: excess fines -.--| Fair: excess fines ___-| Poor: too sandy. 
SG ciemoussep caveat O00 ceereenceceee Fair: excess fines ____| Fair: excess fines ____| Good 
Ottokee: 
OH oc sacecnee esata ce Good. ~+-+2-..--.-.-- Fair: excess fines ---_| Unsuited ---_.____--__ Poor: too sandy. 
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Soil name and 


map symbol Roadfill Sand Gravel Topsoil 
Paulding: 
Pa? Seceoeshlewennce cs Poor: low strength, Unsuited --.---------- Unsuited ~------------ Poor: wetness, too 
shrink-swell, wetness. clayey. 
Pewamo: 
Pitt see ce ese seca Poor: frost action,low | Unsuited ~--__.------- Unsuited ~-_-__---.---- Poor: wetness. 
strength, wetness. 
Rawson: 
RIS, Rmk onnacvcncn es Poor: low strength, Unsuited ~------------ Unsuited __.__---___-. Fair: thin layer. 
thin layer. 
RIC. RmC: ase -eese ese Poor: low strength, Unsuited ~-_---------- Unsuited ~---.---_-.-- Fair: thin layer, slope. 
thin layer. 
Rimer: 
RHA wee soe Poor: thin layer ~---- Poor: excess fines ----| Unsuited -.----------- Poor: too sandy. 
Roselms: 
RecA, Reb cn beneceec ecu! Poor: low strength, Unsuited ~--.-----..-- Unstited .nanise eee Poor: tooclayey. 
shrink-swell. 
St. Clair: ; 
S602) soot ee Poor: shrink-swell, Unsuited ~------------ Unsuited ~.--_-------_ Fair: tooclayey, thin 
low strength. ; layer. 
SBC De ae ta a Poor: shrink-swell, Unsuited ~------------ Unsuited ~----.------- Fair: _ slope, too clayey, 
low strength. thin layer. 
SbD2) wiaqansenneseese- Poor: shrink-swell, Unsuited ~---.----__-- Unsuited ~.-_.---_---_ Poor: slope. 
low strength. 
Poor: thin layer --_-- Poor: excess fines ----| Unsuited ~.---_-------- Poor: too sandy. . 
Poor: low strength _--| Unsuited ------------- Unsuited ~ ---.---_---- Fair: thin layer. 
Poor: low strength ___| Unsuited ~------.---- Unsuited ~.--.--__---- Fair: slope, thin layer. 
Poor: frost action __--| Unsuited ~--_-__..--~.. Unsuited —~--.-------- Good. 
Poor: wetness, Unsuited: ..--2..-.-<- Unsuited ~_--_-_-_.__- Poor: wetness, 
frost action. 
Spinks: 
Spb) SbC weetun ete ese GOOd 22222 ke Good) j2325-358--23-555 Unsuited ~-----_.--.-- Poor: too sandy, thin 
layer. 
Toledo 
Wet eabesueteiee a Poor: low strength, Unsuited -.----------- Uneuited -.._...-.-+.- Poor: wetness, too 
wetness, shrink-swell. clayey. 
Tuscola variant: 
TUB? 22o hoe ot ee oe. Poor: frost action ----| Unsuited Unsuited thin layer, 
WuGioseee eto oce tes Poor: frost action _._-| Unsuited Unsuited slope, thin layer. 
Udorthents: 
Ud. 
Urban land: 
Ur, 
Wallkill: 
Weta ceteoe ae ee ee | Poor: low strength, Unsuited. s--s-2--2---= Unsuited ~-~---------- Poor: wetness. 
frost action, wetness. 
Wallkill variant: 
k -u-----_--__-_.---| Poor: low strength, Unsuited ~.----------- Unsuited ~------------ Poor: wetness, 
wetness, frost action. 


>This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 


of the whole map unit. 
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TABLE 7.—Water management 


[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry 
means soil was not evaluated] 


Pond 


Embankments, 


Soil name and ‘ . . ike Terraces and Grassed 
map symbol Besos sacl d Drainage Irrigation diversions waterways 
Arkport 
ApB .coscceccnseceonuns Seepage, Seepage, Not needed —~--| Fast intake, Not needed ~_-_| Droughty. 
slope. piping. seepage, slope. 
Belmore: 

BIBe aeees Jasco Socaes Seepage _._____ Piping, Not needed ~_--| Erodes easily, Favorable —____ Slope. 

seepage. slope. 
Blount: 

BnA,. BnB, BnB2, BoA, 

BoB. Favorable --_-- Favorable ~-_-- Percs slowly -.-| Wetness, slow Percs slowly, Erodes easily, 
intake. wetness, wetness, 
Bono: : 

BD: cememeeeteseeSeses Favorable ~__-- Low strength Peres slowly _--| Wetness, peres | Wetness —____. Wetness. 
shrink-swell. slowly. 

Boyer: ; 

BrB, BrC, BsD ou a2- Seepage ----_-- Seepage ---__-- Not needed ~__-| Seepage, fast Complex slope, | Droughty. 

intake. soil blowing. 
Carlisle: 
Cate ete secaes Seepage ~------ Excess humus --} Wetness, Soil blowing, Not needed ~_-_] Not needed. 
cutbanks cave,| fast intake, 
poor outlets. wetness. 
Ceresco: 

C6: So Sete Ss Seepage __.-_-_ Erodes easily, Poor outlets, Floods, Not needed ._._| Not needed. 
piping, floods. wetness. 
unstable fill. 

Cohoctah: 
(ee ee ee ee Seepage ~-__--- Piping ~------_ Poor outlets, Wetness, Not needed ~-__| Not needed. 
floods, floods. 
wetness. 
Colwood: 

Checks oto eeose Seepage ---__-- Low strength, Cutbanks cave, | Wetness ----__ Not needed ____] Erodes easily, 
piping, wetness, wetness. 
erodes easily. 

Del Rey: 
DeA, DeB, DFA, DIB __--- Favorable ~-_-- Low strength __| Peres slowly -~_| Slow intake, Peres slowly, Wetness. 
wetness. wetness. 
Digby: 
DgA, DmA ~---~------- Seepage ------- Seepage ~._---- Favorable ~--_~ Wetness _-~--- Wetness __-_-_ Wetness. 
Edwards 

Ed -saecteccececentess Seepage _____-- Compressible, Wetness, Floods, soil Not needed ____| Not needed. 
hard to pack, cutbanks cave,| blowing, 
low strength. poor outlets. wetness. 

Eel: 

bés anatase eee Seepage --..---- Piping, low Not needed ~_--| Floods —_------ Not needed __-_} Not needed. 
strength. 

Fulton: . 

FsA, FsB, FuA, FuB ------ Favorable ___-_| Low strength, Peres slowly, Slow intake, Peres slowly, Percs slowly, 
shrink-swell, wetness. wetness, wetness, wetness. 
hard to pack. 

Genesee: 

aE TES RE Seepage ~--..-- Piping, low Not needed -_~-| Floods ~-----~- Not needed ~_-_| Not needed. 
strength, 
erodes easily. 

Gilford 
Gf __--_--_---_----- + Seepage ___-_-_ Seepage ~------ Cutbanks cave__| Wetness —----- Not needed ~---| Favorable. 
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: Pond 
Soil name and ‘ 
reservoir 
map symbol areas 
Glynwood: 
GIB} GIB? soe ses ee Favorable ~-.-- 


GIC, SItC2, GID2, GIE2__} Slope 


Haney: 
(aul: eee seen eee Seepage —-_-.-- 
*HeB: 
Haney part -------- Seepage _____-_ 
Rawson part —..---- Favorable ~.__- 
*He€: 
Haney part ~------- Seepage —---_-- 
Rawson part —.----_ Favorable .---- 
Haskins 
HkA,HnA ~~~ Favorable —___- 
Hoytville: 
PAY ie ei el le cee ele Favorable ~-_-- 
Kibbie: 
KIAy RIG mcintienmeinieencia Seepage ~._---_ 
Lamson 
Waar toa ee eS Seepage ~__-__. 
Landes 
Lb eceet ee Seepage —._--__ 
Latty 
ke: Sete ee eee Favorable ~__-- 
Lenawee: 
LE seseecsaosoeucoee ns Favorable ~-_-- 
Lucas: 
LuB2, LuC2, LuD2 ----___ Slope —__-____- 
Martisco: 
Ma) Seuacteecdatectas Favorable ~__~_' 
Mermill 
Md: ssccuocsusoceccoo] Favorable —.--- 
Millgrove: 
Mi iIMkwetr ete Seepage .-_--.- 
Nappanee: 
NnA, NnB, NpA ~.---~-- Favorable —_.-_ 
Oshtemo: 
Ore. OsB weceeest caus. Seepage -.___-_ 
Or eee ee eee Seepage _______ 


Embankments, 
dikes, and 
levees 


Hard to pack, 
shrink-swell. 

Hard to pack, 
shrink-swell. 


Seepage 


Seepage 
Low strength —_ 


Seepage 
Low strength —_ 


Low strength —- 


Low strength —. 


Erodes easily, 
unstable fill, 
piping. 


Piping, unstable 
fill. 


Seepage, 
piping. 


Low strength, 
compressible, 
hard to pack. 


Low strength —- 


Low strength, 
compressible, 
hard to pack. 


Low strength —~_ 


Low strength —- 


Seepage 


Shrink-swell, 
hard to pack, 
low strength. 


Piping, 
seepage, 

Piping, 
seepage. 


Drainage 


Percs slowly ~-- 


Percs slowly —-- 


Not needed —--- 


Not needed —_-- 
Not needed —~~-- 


Not needed ~--- 
Not needed __-- 


Favorable 


Peres slowly ~~~ 


Wetness, 
cutbanks cave. 


Wetness, 
poor outlets, 
piping. 


Not needed ~-.- 


Peres slowly, 
wetness. 


Percs slowly, 
wetness, 


Peres slowly _--_ 
Peres slowly, 


poor outlets, 
wetness. 


Favorable 


Favorable 


Percs slowly --- 


Not needed ____ 


Not needed —_~_ 


+ age Terraces and Grassed 

Irrigation diversions waterways 
Peres slowly .--| Percs slowly ~--| Percs slowly. 
Peres slowly, Percs slowly, Percs slowly, 

slope. slope. slope. 

Slope ----.--.- Favorable --..- Favorable. 
Slope ~---.---- Favorable ~____ Favorable. 
Slope ~-------- Favorable --.-- Favorable. 
Slope ~--_.---_ Favorable ____- Favorable. 
Slope ~-----.-- Favorable .---- Favorable. 
Wetness —___._ Wetness ~..--- Wetness. 


Wetness, percs 
slowly. 


Wetness 


Wetness 


Complex slope, 
droughty. 


Wetness, percs 
slowly. 


Percs slowly, 
wetness. 


Erodes easily, 
slope, peres 
slowly. 


Wetness 


Wetness 


Wetness 


Slow intake, 
percs slowly. 


Seepage, fast 
intake. 

Seepage, fast 
intake, slope. 


Wetness, peres 
slowly. 


Not needed —~--- 


Not needed —... 


Favorable 


Wetness, peres 
slowly. 


Not needed __-_ 


Slope, peres 
slowly. 


Not needed ____ 


Wetness 


Wetness 


Percs slowly, 
wetness. 


Complex slope_- 


Complex slope__ 


Wetness, percs 
slowly. 


Erodes easily. 


Not needed. 


Not needed, 


Wetness, percs 
slowly. 


Percs slowly, 
wetness, 


Slope, peres 
slowly, erodes 
easily. 


Not needed. 


Wetness. 
Wetness. 


Percs slowly, 
wetness. 


Droughty, 
slope. 

Droughty, 
slope. 
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Embankments, 
dikes, and 
levees 


Drainage 


Irrigation 


‘ Pond 
Soil name and F 
map symbol io a 

Ottokee: 

Ot pelteeee Seepage --_---_ 
Paulding: 

Pa: nw eskesetuecu Favorable ~---- 
Pewamo: 

Pra sete occsee ce Favorable ~---- 
Rawson: 

RIB, RIC, RmB, RmC __._| Favorable ~____ 
Rimer 

RiA cea Favorable ~__-- 
Roselms: 

RsA;-Rs8o--to—ee Favorable ~_--- 
St. Clair: 

S82 naecenewewen Favorable ____- 

S$bC2, SbD2 suss--as Slope ~---.---. 
Seward 

SdB co eoes eed, Favorable -__-_ 
Shinrock: 

SgB) conte sees Favorable ___-- 

S9C seescestoeesees Slope ~-----~.- 
Shoals 

a Seepage ~_.-.-- 
Sloan: 

Sn; SOvceencesceces Favorable ~-__~ 
Spinks: 

SpB, SpC ~--~------. Seepage ~-__-__ 
Toledo 

TOs 2b oe Favorable _____ 
Tuscola variant: 

TuB, Tu ~-------_- Seepage, 

slope. 


Udorthents: 
Ud, 


Seepage, 
unstable fill, 


Low strength, 
compressible, 
hard to pack. 


Low strength, 
shrink-swell. 


Low strength —_ 


Seepage, 
piping. 


Low strength, 
shrink-swell, 
hard to pack. 


Shrink-swell, 
hard to pack, 
compressible. 

Shrink-swell, 
hard to pack, 
compressible. 


Low strength, 
shrink-swell. 
Low strength, 
shrink-swell, 


Piping, low 
strength. 


Low strength, 
compressible, 
hard to pack. 


Low strength, 
erodes easily, 


piping. 


Not needed ____ 


Peres slowly, 
wetness, 


Percs slowly, 
poor outlets, 
wetness. 


Not needed --_. 


Favorable 


Percs slowly _-- 


Not needed ____ 


Not needed —_-- 


Not needed -_-- 
Not needed --_- 


Floods, 
wetness. 


Wetness, floods, 
poor outlets. 


Not needed ____ 


Peres slowly, 
wetness. 


Not needed —_-~ 


Fast intake, 
slope. 


Wetness, peres 
slowly. 


Slow intake, 
peres slowly, 
wetness. 


Slope 


Fast intake, 
wetness. 


Wetness, slow 
intake, 


Peres slowly, 
complex slope, 
erodes easily. 

Peres slowly, 
complex slope, 
erodes easily. 


Fast intake, 
slope. 


Peres slowly, 
slope. 

Percs slowly, 
slope, 


Wetness, 
floods. 


Wetness, 
floods. 


Droughty, fast 
intake, 
seepage. 


Wetness, percs 
slowly. 


Slope, erodes 
easily. 


Terraces and 
diversions 


Too sandy, soil 
blowing. 


Wetness 


Not needed __-- 


Favorable ~___- 


Too sandy, 
wetness. 


Wetness, percs 
slowly. 


Complex slope, 
perces slowly, 
erodes easily. 

Complex slope, 
percs slowly, 
erodes easily. 


Piping, too 
sandy. 

Percs slowly _-- 

Erodes easily, 


slope, peres 
slowly, 


Not needed ____ 


Not needed —_.- 


Too sandy, 
complex slope, 
soil blowing. 


Wetness, percs 
slowly. 


Erodes easily, 
piping. 


Grassed 
waterways 


Droughty. 


Wetness, peres 
slowly. 


Peres slowly, 
wetness. 


Favorable. 


Wetness. 


Wetness. 
peres slowly. 


Percs slowly, 
erodes easily. 


Percs slowly, 
slope, erodes 
easily. 


Droughty. 


Peres slowly, 
erodes easily. 

Slope, peres 
slowly, erodes 
easily, 


Not needed. 


Wetness, 


Droughty. 


Wetness, peres 
slowly. 


Erodes easily, 
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: Pond Embankments 
Soil name and : ” A sass Terraces and Grassed 
map symbol a sa Drainage Irrigation diversions waterways 
Urban land: 
Ur. 
Wallkill: 
Wer aantnesuedleeosece Seepage ~-_---- Low strength ~_| Wetness, poor Wetness ~----- Not needed ~___| Not needed. 
outlets. 
Wallkill variant: 
NN ae ah Favorable ~-_-- Low strength, Wetness, poor Wetness -_-.-- Wetness ~----~ Wetness. 
hard to pack, outlets. 
unstable fill. 


*This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 


of the whole map unit, 


and organic-matter content of each soil horizon are 
important factors in rating soils for use as construc- 
tion materials. Each soil is evaluated to the depth ob- 
served, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for 
low embankments, which generally are less than 6 
feet high and less exacting in design than high em- 
bankments. The ratings reflect the ease of excavating 
and working the material and the expected perfor- 
mance of the material where it has been compacted 
and adequately drained. The performance of soil after 
it is stabilized with lime or cement is not considered 
in the ratings, but information about some of the soil 
properties that influence such performance is given in 
the descriptions of the soil series. 

The ratings apply to the soil material between the 
A horizon and a depth of 5 to 6 feet. It is assumed 
that soil horizons will be mixed during excavation 
and-spreading. Many soils have horizons of constrast- 
ing suitability within their profile. The estimated en- 
gineering properties in table 10 provide specific 
information about the nature of each horizon. This 
information can help determine the suitability of each 
horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and 
few cobbles and stones. They are at least moderately 
well drained and have slopes of 12 percent or less. 
Soils rated fair have a plasticity index of less than 15 
and have other limiting features, such as moderate 
shrink-swell potential, moderately steep slopes, wet- 
ness, or many stones. If the thickness of suitable ma- 
terial is less than 3 feet, the entire soil is rated poor. 

Sand and gravel are used in great quantities in 
many kinds of construction. The ratings in table 6 
provide guidance as to where to look for probable 
sources and are based on the probability that soils in 
a given area contain sizable quantities of sand or 
gravel. A soil rated good or fair has a layer of suit- 
able material at least 3 feet thick, the top of which is 
within a depth of 6 feet. Coarse fragments of soft 
bedrock material, such as shale and siltstone, are not 
considered to be sand and gravel. Fine-grained soils 
are not suitable sources of sand and gravel. 


The ratings do not take into aecount depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of min- 
erals, reaction, and stratification are given in the soil 
series descriptions and in table 10. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to support plantlife. Also considered 
is the damage that can result at the area from which 
the topsoil is taken. 

The ease of excavation is influenced by the thick- 
ness of suitable material, wetness, slope, and amount 
of stones, The ability of the soil to support plantlife is 
determined by texture, structure, and the amount of 
soluble salts or toxic substances. Organic matter in 
the Al or Ap horizon greatly increases the absorption 
and retention of moisture and nutrients. Therefore, 
the soil material from these horizons should be care- 
fully preserved for later use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can 
limit or prevent plant growth. They are naturally 
fertile or respond well to fertilizer. They are not so 
wet that excavation is difficult during most of the 
year. 

Soils rated fair are loose sandy soils or firm loamy 
or clayey soils in which the suitable material is only 
8 to 16 inches thick or soils that have appreciable 
amounts of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 
inches thick; soils having large amounts of gravel, 
co or soluble salt; steep soils; and poorly drained 
soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
generally preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or 
Ap in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. 
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Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 7 soil and site features that 
affect use are indicated for each kind of soil. This 
information is significant in planning, installing, and 
maintaining water control structures. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeabil- 
ity and the depth to fractured or permeable bedrock 
or other permeable material. 

Embankments, dikes, and levees require soil mate- 
rial that is resistant to seepage, erosion, and piping 
and has favorable stability, shrink-swell potential, 
shear strength, and compaction characteristics. Large 
stones and organic matter in a soil downgrade the 
suitability of a soil for use in embankments, dikes, 
and levees. 

Drainage of soil is affected by such soil properties 
as permeability; texture; depth to bedrock, hardpan, 
or other layers that affect the rate of water move- 
ment; depth to the water table; slope; stability of 
ditchbanks; susceptibility to flooding; salinity and al- 
kalinity; and availability of outlets for drainage. 

Irrigation is affected by such features as slope, 
susceptibility to flooding, hazards of water erosion 
and soil blowing, texture, presence of salts and alkali, 
depth of root zone, rate of water intake at the surface, 
permeability of the soil below the surface layer, avail- 
able water capacity, need for drainage, and depth to 
the water table. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
and steepness of slope; depth to bedrock, hardpan, or 
other unfavorable material; large stones; permeabil- 
ity; ease of establishing vegetation; and resistance to 
water erosion, soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off to outlets at a nonerosive velocity. Features that 
affect the use of soils for waterways are slope, per- 
meability, erodibility, wetness, and suitability for 
permanent vegetation. 


Recreation 


The soils of the survey area are rated in table 8 
according to limitations that affect their suitability 
for recreation uses. The ratings are based on such 
restrictive soil features as flooding, wetness, slope, and 
texture of the surface layer. Not considered in these 
ratings, but important in evaluating a site, are location 
and accessibility of the area, size and shape of the 
area and its scenic quality, the ability of the soil to 
support vegetation, access to water, potential water 
impoundment sites available, and either access to 
public sewerlines or capacity of the soil to absorb sep- 
tic tank effluent. Soils subject to flooding are limited, 
in varying degree, for recreation use by the duration 
and intensity of flooding and the season when flooding 
occurs. Onsite assessment of height, duration, inten- 


sity, and frequency of flooding is essential in planning 
recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the 
soil properties are generally favorable and that the 
limitations are minor and easily overcome. Moderate 
means that the limitations can be overcome or alle- 
viated by planning, design, or special maintenance. 
Severe means that soil properties are unfavorable and 
that limitations can be offset only by costly soil rec- 
lamation, special design, intensive maintenance, lim- 
ited use, or by a combination of these measures. 

The information in table 8 can be supplemented by 
information in other parts of this survey. Especially 
helpful are interpretations for septic tank absorption 
fields, given in table 5, and interpretations for dwell- 
ings without basements and for local roads and streets, 
given in table 4. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing 
roads and intensively used areas, and installing sani- 
tary facilities and utility lines. Camp areas are subject 
to heavy foot traffic and some vehicular traffic. The 
best soils for this use have mild slopes and are not 
wet or subject to flooding during the period of use. 
The surface has few or no stones or boulders, absorbs 
rainfall readily but remains firm, and is not dusty 
when dry. Strong slopes and stones or boulders can 
greatly increase the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and park- 
ing areas. 

Playgrounds require soils that can withstand inten- 
sive foot traffic. The best soils are almost level and are 
not wet or subject to flooding during the season of use. 
The surface is free of stones or boulders, is firm after 
rains, and is not dusty when dry. If shaping is re- 
quired to obtain a uniform grade, the depth of the 
soil over bedrock or hardpan should be enough to allow 
necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once during the annual period of use. They should 
have moderate slopes and have few or no stones or 
boulders on the surface. 


Wildlife Habitat 


Soils directly affect the kind and amount of vege- 
tation that is available to wildlife as food and cover, 
and they affect the construction of water impound- 
ments. The kind and abundance of wildlife that 
populate an area depend largely on the amount and 
distribution of food, cover, and water. If any one of 
these elements is missing, is inadequate, or is inac- 
aap wildlife either are scarce or do not inhabit 

e area. 
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[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of “slight,” “moderate,” and 
“severe.” Absence of an entry means soil was not rated] 


Soil name and Camp areas 


map symbol 

Arkport 

ApS .cneeseoscee once Moderate: too sandy —- 
Belmore: 

BIB) pee eee de Slight: 2.52 2o.-encuee 
Blount: 

BnA; ‘BoA: a--2ssecnesc- Moderate: wetness, 

percs slowly. 
BnB, BnB2, BoB ~_._----_ Moderate: wetness, 


peres slowly. 


Severe: wetness 


Moderate: too sandy -- 
Moderate: too sandy —- 
Severe: slope 


Severe: wetness, 
excess humus, floods. 


Ceresco: 

Ce. geckos ses Severe: wetness, 
floods. 

Cohoctah: 

Chi eesciseee tel eee Severe: floods, 
wetness. 

Colwood: 

CP <..wesceeeeece casas Severe: wetness __.___ 

Del Rey: 

DeA, DfA ~-_____._ Moderate: wetness, 
peres slowly. 

De’;, Dib ween sos eokeue Moderate: wetness, 
percs slowly. 

Digby: 

DgAy DmA ssascese-s ee. Moderate: wetness ~-- 

Edwards: 

EQ: icsenencaneccoundas Severe: dusty, 
wetness, excess 
humus. 

Eel: 

Se ee ee Severe: floods -----.- 

Fulton: 

FsA, FsB, FuA, FuB —-.---~ Severe: percs slowly, 
wetness. 

Genesee: 

Ge: cece Senet ese Severe: floods ---___-_ 

Gilford 

Gf aosons eee Severe: wetness ------ 

Glynwood: 

GiB, GIB2 ~~ Moderate: peres 
slowly. 

GIG, GiC?2 ~. ee oases Moderate: slope, 
percs slowly. 

GID? aves eee! Severe: slope ---.---- 

GlE? cect. ee Severe: slope --____-- 


Picnic areas 


Moderate: too sandy —- 
Slight) .2-ccscsecceune 
Moderate: wetness _-_ 
Moderate: wetness ___ 
Severe: wetness ____-_ 
Moderate: too sandy —- 
Moderate: too sandy ._ 
Severe: slope —------- 
Severe: wetness, 


excess humus, floods. 


Moderate: floods, 

wetness. 
Severe: floods, 

wetness. 
Severe: wetness ______ 
Moderate: wetness __- 
Moderate: wetness _~- 
Moderate: wetness —-- 
Severe: dusty, 

wetness, excess 

humus. 
Moderate: floods ~._-- 
Moderate: wetness —-_ 
Moderate: floods —_-~- 
Severe: wetness ~----_ 
BE Saher: 
Moderate: slope __.__ 
Severe: slope —--..-. 
Severe: slope ~~__---- 


Playgrounds 
Moderate: slope, 
too sandy. 
Moderate: slope --.-.. 
Moderate: peres 
slowly, wetness, 
Moderate: peres 


slowly, wetness, slope. 


Severe: wetness ~----- 
Moderate: too sandy —- 
Severe: slope -------- 
Severe: slope -------- 
Severe: wetness, 


excess humus, floods. 


Severe: wetness 


Severe: floods, 
wetness. 


Severe: wetness 


Moderate: wetness, 
percs slowly. 

Moderate: slope, 
wetness, percs slowly. 


Moderate: wetness _~- 
Severe: dusty, 
wetness, excess 
humus. 
Severe: floods -..----- 
Severe: peres slowly, 
wetness. 
Severe: floods -.------ 
Severe: wetness --_--- 
Moderate: wetness, 
peres slowly. 
Severe: slope —~_------ 
Severe: slope ------- 
Severe: slope —~--~-_~- 


Paths and trails 
Moderate: too sandy. 
Slight. 

Moderate: wetness. 
Moderate: wetness. 
Severe: wetness. 
Moderate: too sandy. 
Moderate: too sandy. 
Moderate: too sandy. 
Severe: wetness, 


excess humus, floods. 


Slight. 

Severe: floods, wetness. 
Severe: wetness. 
Moderate: wetness, 
Moderate: wetness. 
Moderate: wetness. 
Severe: dusty, wetness, 


excess humus, 


Moderate: floods. 

Moderate: wetness. 
Moderate: floods, 

Severe: wetness. 

Slight. 

Slight. 

Moderate: slope. 

Severe: slope. 
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Soil name and 
map symbol 


+ Heb: 
Haney part --------- 
Rawson part 


* eC: 
Haney part --------- 
Rawson part 


Haskins: 
HkA; AinA. anss--s-sacce 


Hoytville: 


AW eee ence Seees 


Kibbie: 


Mh, Mk 


Nappanee: 
NnA, NnB, NpA 


PS. ancien Seen akon 
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TABLE 8.—Recreational development—Continued 


Camp areas 


Slight 222-2--2.<----n2' 
Slight:.c once 
Moderate: peres 
slowly. 
Moderate: slope --..-- 
Moderate: slope, 
peres slowly. 
Severe: wetness ____-- 
Severe: wetness, 
too clayey. 
Severe: wetness ~-__~- 
Severe: wetness _-__._ 
Severe: floods ___..--- 
Severe: wetness, 


too clayey. 


Severe: wetness ---.-~ 


Moderate: percs 
slowly, too clayey. 


Moderate: percs 
slowly, slope. 
Severe: slope 


Severe: floods, 
wetness. 


Severe: wetness ----.- 
Severe: wetness __.--. 


Severe: percs 
slowly, wetness. 


Moderate: too sandy-_ 
Moderate: too sandy, 
slope. 
Slight: 2oiscecceceneuse 
Moderate: too sandy — 
Severe: wetness, 
too clayey. 
Severe: wetness -__--_ 


Picnic areas 


Slight .cotencs-s-ccee 
Slight 22220 en oe 
Slight:2.2-2c2o2 2205 
Moderate: slope ------ 
Moderate: slope ~----- 
Moderate: wetness --- 
Severe: wetness, 

too clayey. 
Moderate: wetness —__ 
Severe: wetness --_--- 
Moderate: floods ~---- 
Severe: wetness, 

too clayey. 

Severe: wetness ____-_ 
Moderate: too 

clayey. 

Moderate: slope ~-__-- 
Severe: slope —------- 
Severe: floods, 
wetness. 

Severe: wetness __-___ 
Severe: wetness ___-__ 
Moderate: ‘wetness _-_ 
Moderate: too sandy -_ 
Moderate: too sandy, 
slope, 

Slight: --- 22-58 
Moderate: too sandy -- 
Severe: wetness, 

too clayey. 

Severe: wetness _.____ 


Playgrounds 


Moderate: 


Moderate: slope ---~-- 
Moderate: slope, 
percs slowly. 


slope ---_~- 


slope 
slope 


Severe: 
Severe: 


Severe: wetness 


Severe: wetness, 
too clayey. 


Severe: wetness 


Severe: wetness 


Moderate: floods 


Severe: wetness, 
too clayey. 


Severe: wetness 


Moderate: percs 
slowly, slope, too 
clayey. 


Severe: slope 


Severe: slope 


Severe: floods, 
wetness. 


Severe: wetness 


Severe: wetness ~----- 


Severe: ypercs slowly, 
wetness. 


Moderate: 
slope. 
Severe: 


too sandy, 


slope 


Moderate: slope 


Moderate: too sandy —_ 


Severe: wetness, 
too clayey. 


Severe: wetness _____. 


Severe: 


Paths and trails 

Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Moderate: wetness. 
Severe: wetness, 

too clayey. 
Moderate: wetness. 
Severe: wetness. 
Slight. 
Severe: wetness, 

too clayey. 
Severe: wetness. 
Moderate: too clayey. 
Moderate: too clayey. 
Moderate: slope. 
Severe: floods, wetness. 


Severe: wetness. 
Severe: wetness. 
Moderate: wetness. 
Moderate: too sandy. 
Moderate: too sandy. 
Slight. 

Moderate: too sandy. 
Severe: wetness, 


too clayey. 


wetness. 
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TABLE 8.—Recreational development—Continued 


Soil name and 
map symbol 


Rawson: 
RIB, RmB 


RIC, RmC 


Roselms: 
RsA, RsB 


St. Clair: 


SqB 


Urban land: 


Ur. 


Wallkill: 
We 


of the whole map unit. 


Camp areas 


Moderate: peres 
slowly. 
Moderate: slope, 


peres slowly. 


Severe: wetness 


Severe: wetness, 
percs slowly, 
too clayey. 


peres slowly -_ 
percs slowly —- 


Severe: 
Severe: 


Severe: 
slope. 


peres slowly, 


Moderate: too sandy -. 


Moderate: 
slowly. 

Moderate: slope, 
peres slowly. 


peres 


Severe: wetness, 
floods. 
Severe: wetness, 
floods. 
Moderate: too sandy -- 
Moderate: slope, 
too sandy. 
Severe: too clayey, 
wetness, 
Slight: 2-s-suwenccsue 
Moderate: slope __---_ 
Moderate: percs 


slowly, too clayey. 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


1 


Pienic areas 


Slight 2.2.22 e oes 
Moderate: slope ~----- 
Moderate: wetness —_- 
Severe: too clayey -_-- 
Moderate: too clayey-- 
Moderate: tooclayey, 
slope. 
Severe: slope -----.-- 
Moderate: too sandy ~~ 
Slight conocer ee 
Moderate: slope —-~-~- 
Moderate: wetness, 
floods. 
Severe: wetness -_--- 
Moderate: too sandy —- 
Moderate: slope, too 
sandy. 
Severe: too clayey, 
wetnes. 
Slight: ses-s-cceeeves 
Moderate: slope —~----- 
Moderate: too clayey__ 
Severe: wetness ---_-- 
Severe: wetness --__~- 


Playgrounds 


Moderate: 
slowly. 
Severe: 


slope, percs 
slope 


Severe: wetness 
too sandy. 


Severe: wetness, peres 
slowly, too clayey. 


Severe: percs slowly —- 

Severe: percs slowly, 
slope. 

Severe: percs slowly, 
slope. 

Moderate: slope, too 
sandy. 

Moderate: slope, percs 
slowly. 

Severe: slope ~------- 

Severe: wetness, 
floods. 

Severe: wetness, 
floods. 

Moderate: slope, too 
sandy. 

Severe: slope —..----- 

Severe: too clayey, 
wetness, 

Moderate: slope ---- 

Severe: slope ~----_-- 

Moderate: slope, too 


clayey, peres slowly. 


Severe: wetness 
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Paths and trails 
Slight. 
Slight. 
Moderate: wetness. 
Severe: too clayey. 
Moderate: too clayey. 
Moderate: tooclayey. 
Moderate: tooclayey, 
slope. 
Moderate: too sandy. 
Slight. 
Slight. 
Moderate: wetness, 
floods. 
Severe: wetness, 
Moderate: too sandy. 
Moderate: toosandy. 
Severe: too clayey, 
wetness. 
Slight. 
Slight. 
Moderate: tooclayey. 
Severe: wetness. 
Severe: wetness, 


‘This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 
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TABLE 9.—Wildlife 
[See text for definitions of “good,” “fair,” “poor,” and “very 
Potential for habitat elements 
Soil name and map symbol 
Grain and seed Grasses and Wild herbaceous Hardwood 
crops legumes plants trees 
Arkport 
ADS eseusee obec ae ee Fair -.------------ Good ~.------.---- Good —~_-_-------~- Good ~---_-.~-~-.- 
Belmore: : 
BV Bester nS ee aie en oaaecee, Fair ~------------- Good ~.-.-------- Good ~_-------_--- Gadd) j2tes tae a 
Blount 
BnA, BOA <2--2-ssaesconuee cease k Fair -------------- Good ~_----.-..--- Good ~-~------~--- Good ~__-_--_____- 
BnB, BnB2, BoB _---_--.--------.-----~-- Balt o3o-oeee esse Good ~------------ Good ~----.----.-- Good ~..------- 
Bono 
Boe eats has oe ee Poor ----~-------- POOF: ssi-sh-sissss Poor ~~--.--.~---- Poor -.. -_---__.e 
Boyer: : 
BiB, BrO;. BsD peeetotecescecoe te Seek Poor ----.----~--- Fair ses ssecseccoes Go0d aansss5-cecas Good ~----------~_ 
Carlisle: 
Ca ee 8 ee eS Poor ~------------ Poor ‘escececesees Poor wesccec ee weeee POO 222ccu ees 
Ceresco: : 
Ge. ites sede eee Fair -------------- Good ~-.---------- Good ------------- Good ~--_-._______ 
Cohoctah: 
Are te et tt Poor «-<sss-----=- Poor ~---.-----~-- Poor 222562 Poor ~___--__.____ 
Colwood: : 
Cpe cee besser te le see Fair ~----------. ---| Poor ~------------ Poor 22hucue ase ae Poor 2222-223 
Del Rey 
DéA,. DIA cess he ect Fair 22-s2222-255 Good: sesesccosecse Good! wosoo oe Good ~----_--.---_ 
De8) DIB mento ee sats oo se scenes 2) a Good. c-ssscusssnnu Good ------.------ Good ~-.---..----- 
Digby: 
DOA: DMA wx a neue ek Fair -------------- Good —-.-.------=- Good) csseea esc Good s2ssc ensue 
Edwards 
Fd) oe es eat bee eee ae Poor soc-2s5eceese Poor: .2osteaaeoleo3s Poor seoeeeccecewn Poor’..220 322220 
Eel: 
Fo oobe Soe eee eee scek ecu se ee POOY 22<i2s25-=25= Pair posses sos Pair. occu secceoeee Good)! 201320. 2sse. 
Fulton: 
FsA, FuA w+ --.------------------ FAY ence Gl nweniee M600. oneneteneeedu Good _-----.---_-- Good ~--~--.-.-.-_' 
FeO. PUD qsceect Soren cisninie newest Fair 22 -cesccosce— Good ~--------__~_ Go0d one Good _-.-_~--_ 
Genesee: 


: Rawson part: ...-------2-.--+-=-4.- Good a... es Good ~-------_---- GOOd) See Good ~-----_--__--- 
HeC: 
Haney part: 2225 Pair secs ees oes! Good .2ss-.055--—= Good ~~----------- Good ~~----_---_-. 
Rawson part ~_--------..---------_- Pair noss-nslseses Good, 2-=scsssccse5 G00d) 2222 G00@) o-=- en sccecn 
Haskins: 


HkA; -HnvAs cee aca ncbeo Se et Pair 2c sce Good ~------------ Good) secs ecko Good —~--__________ 
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habitat potentials 
poor.” Absence of an entry indicates the soil was not rated] 
Potential for habitat elements—Continued Potential as habitat for— 
Coniferous Wetland Shallow water Openland Woodland Wetland 
plants plants areas wildlife wildlife wildlife 
Good 2252-4 -ssen2 PO0Y sashes Very poor ~------- Good. s2o.2. Ses 20 Good 2-222 --oee Very poor. 
Good. sees se ee Poo? 22e22-2--052= Very poor .---._-- Good, stiesessecsku Good ~~----------- Very poor. 
Good: .232--2So5 22 Wait s22<2-seenesn Bait? oencsoweetee Good ~-_---_-_-___ GOOd) sic Soe a | Fair. 
Good. secon ek POO? soesnsonc ces Very poor —------- Good .wwewene sends Good ~-------.---- Very poor. 
POOP W225 2e Se Good: 2.22 e saa G00d ee POOF aacowcsencccs POOP seceseredlcce Good. 
Good soe see Very poor -_-----_ Very poor -.---_-_ Pair so.--- 322555 Good: 2202 eee Very poor. 
POOF si5c5555c 524 G00 woe sec ee Good _--~--------~ POOP one sees POOr 232225 s522262 Good. 
Good: wseeeetsoc ee Palit: weeeceeecuse. Fait 2 sass sees, Good! sees2-5--2 Le GO0d. onnciccee ees Fair. 
Poor ~-_-------.-- Good 222 Go0d jose ese eee Poor ~----~-.---.. Poor 23-2 se52se Good. 
Poor 2255. o se o5s Good ~--~--------- Good —------------ Poor acne Poor eicco Geese Good. 
G00d. cen ect tees PAY ot Pair o-s05- ee Goed 2ses seco Good 22-25 Fair. 
Good 222-s2-.sos55 POOP masecucscsese Very poor ~_.----. Good 22-2 GO0d 222ssesoeee eS Very poor. 
Good s2seceue 2252 PAP ee ee Hair SSoecse oo oece Good ~-_-----.---e G00d) 2.42 -esseess Fair. 
POO? aceon evecsess Good ____-________ Good ~---.----~_-- Poor’ 2soceseeosoe. Poor a2asssssescus Good. 
Good ~-------.-.-- Poor ---__._____-_ POOr osveceecekete Pair 3222 e's Good 2. Poor. 
Good ~-_.-.------- Pair: 220232 Fair ~-----------_ Good __-_---_--_-_ Good ~-----------_ Fair. 
Good ~-------.---- POOF ene Very poor -----_-_ Good ... 1... GO00) x. eee eee Very poor. 
Good _____----_--_ POOP cacao cs oe POOP seesesee nese Fait 22225-20355 Good ~-~----.----- Poor. 
Poor aseccaeenec=s Good ~_-_-_-- Good ~--------..-- Poor ~-~-------.-- Poor 222222222225 Good. 
POor 2222s Very poor —~------- Good ~--_~------__ GO0d 22-2 oes Very poor. 
Very poor —..___._ Very poor —-------- Good ~---------_-- Good 222. Very poor. 
Very poor —_-_-___ Very poor ~------_ POY soc ec Good oa ncas-cecne Very poor, 
Very poor --______ Very poor ~------- ALT) ee ey Good 22.22 Very poor. 
G60d, 25254. cco sk Poor =.-.--.2-..._ Very poor —--_-_~- Good —~_-_---_--_-_ Good _---------_-_ Very poor. 
Good ~-_-----_____ Poor ~_-._.-______ Very poor _---___- Good ~------.-._-- Good ~-------..-- Very poor. 
Good ~.~.~------_-~ POOF micecusncesce Very poor --.----- Good 2222222. Good ni Very poor. 
Good ~-_--.------_ Very poor —_._____ Very poor —_-.-_-- Good ‘sx=s-ccnclin! Good) s-222-<2c2fes Very poor. 
Good ~.....--=---< Very poor —-._____ Very poor —----_-- Good sone Good 2225s Very poor. 
Good ~__---_---__.. Fait eee es) Pair! ioe oe Good --.-------_-- Good 205-5 ones eS Fair 
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TABLE 9.—Wildlife habitat 


Potential for habitat elements 


Soil name and map symbol 
Grain and seed 
crops 


Grasses and 


Hoytville: 


NnA, NpA —-.~-.-------+---~--+---------- Godd :26-252 22S e552 

NaB ~-------..----~------~----------- Good. .2...-------- 
Oshtemo: 

OrB, Orc -..---------------~---------- Poo p22 ee 

OsB ~--------------~-.--.------------ GO0d soccemcnesee 
Ottokee: 

ORD ee eee eee PO0T occ, 
Paulding: 

Pa .--..--+----~------------+---------- A 010) a 
Pewamo 

Pitt. SaeeeoewereesSeseeeesceseSeeseets POOF cgccccnnee 
Rawson: 


legumes 


Wild herbaceous 


plants 


| 


Hardwood 
trees 


potentials—Continued 
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AT 


Potential for habitat elements—Continued 


Potential as habitat for— 


Coniferous Wetland Shallow water Openland Woodland Wetland 
plants plants areas wildlife wildlife wildlife 
Poor: weecusesec-- Good ~-.----~----- Good s2223505 55005 POGi 4 eee ss POOr” en2sccneseess Good. 
Good ~_--_----~--- Pai peepee wok Palit” wo wewcesen Good -------+----- GO0Od. ssseceeenuess Fair. 
Good scenes cee ea POOP 22h ce see POOr ese ceceeten a GOOG: ae Good) 22 Poor. 
POO? cncemnscesces Good ~-_--------_-- Good ~_~-------+-- POOl nacccceeees! POOP sasancncannea: - Good. 
Good. .------+----= POOF 225 -co22ouens Very poor __-___-_ Good ~..~--~----__ Good. e.2+.-5i5555= Very poor. 
Poor’ .-nc-2se--25== Godd 2225422 eo ase Good 42-22 POOF! escecseeecced Poor 222s2sscceos5 Good. 
POOF Succcsscewtes Good janes eneon Good) -ssssecnca nee Poot! .2ceescecs Poot 12sec. seuss Good, 
Good. a2--<<s+-s2+ POOP hd Very poor. 
Good ~_-.-----~---- Very poor -------- | Very poor. 
Good <2 2. 42.26nu4 Very poor ____-_-- Very poor. 
Very poor —------- Good. -2-4--- 22-55 Good. 
POOY (ate ee Good __--------~---- Good. 2. aus Walt 225449 POOP S222 022252252 Good. 
POOP 222 oo Se Good. 2 .e | Good) 222 POOF sescsoasus55 Poor soiasessews Good. 
GOO 3 Pair ‘sis26-s-sss2= Halt 2 oSes-seeo ass Good js see an aa Good) sos secens ces. Fair. 
Good ~------------ P66? esses ones Poor 220se ee Good ~_----------- Good: .2veseeeeeeed Poor. 
Good. ~--.---..-4-. Very poor —_--~--- Very poor __-.-___ Palit css onesnce, Good =-<--.-<=--- Very poor. 
GOOd eg ce Poor [a2so2545Sc= Very poor ~_-.---- GO0Od poco ce ee ole G00d ..sosce soe Very poor. 
PAY eee ede ela Poo? ss2sseecences Very poor —--~---- Pair eosceecceue Fait’ cecil ossseuk Very poor. 
Poor ~-----------_ Good sxss2sesooe, O00@: wit nedecesan POOF cco ee goedes POOr s-2ss-csoc555 Good. 
Poot intense ees Good ~--~-~-~~---- Good ~--~.-------- Poor eoccssiascs22 P00? ssc scececcs Good. 
Good a2 see ut POOP es oa Very poor -------- G00d ascensecleets Go00) oe elas Very poor. 
Good: .p2s5- soe ss Very poor ~-----~. Very poor -----~-- Good: 2-2-2255 25 Good) css 22- a eee Very poor. 
Good ~---------~-- Paik s2-52035024o2 Wait aossscssecss Paik’ o2oe on. aces Good: ~--1--2-2-+ Fair. 
GOOG: sence PA oS ecdueene nes Poor. 
Good.2554-.------ POOF eve eee ees eke Very poor. 
Poor ~_-- a Very poor. 
Very poor = Very poor, 
Very poor -----.-- Very poor. 
Pair: scence. POO sucsoceuseles Very poor _-_----_ Good: wc2cesco ts Wait’ 2-2 eon Very poor. 


Ag SOIL SURVEY 
TABLE 9.— Wildlife habitat 
Potential for habitat elements 
Soil name and map symbol 
Grain and seed Grasses and Wild herbaceous Hardwood 
crops legumes plants trees 
Shinrock: 
S 


Udorthents: 
Ud. 


Urban land: 


Ur. 


Wallkill: 
We 


Very poor -------- 


Very poor 


1 This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 


of the whole map unit. 


If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege- 
tation, by maintaining the existing plant cover, or by 
helping the natural establishment of desirable plants. 

In table 9, the soils in the survey area are rated 
according to their potential to support the main kinds 
of wildlife habitat in the area. This information can 
be used in planning for parks, wildlife refuges, nature 
study areas, and other developments for wildlife; se- 
lecting areas that are suitable for wildlife; selecting 
soils that are suitable for creating, improving, or 
maintaining specific elements of wildlife habitat; and 
determining the intensity of management needed for 
each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor (7). A rating of good means that the ele- 
ment of wildlife habitat: or the kind of habitat is 
easily created, improved, or maintained. Few or no 
limitations affect management, and satisfactory re- 
sults can be expected if the soil is used for the desig- 
nated purpose. A rating of fair means that the element 
of wildlife habitat or kind of habitat can be created, 
improved, or maintained in most places. Moderately 
intensive management is required for satisfactory re- 
sults. A rating of poor means that limitations are se- 


vere for the designated element or kind of wildlife- 
habitat. Habitat can be created, improved, or main- 
tained in most places, but management is difficult and 
must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind 
of wildlife are very severe, and that unsatisfactory 
results can be expected. Wildlife habitat is impractical 
or even impossible to create, improve, or maintain on 
soils having such a rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect 
the growth of grain and seed crops are depth of the 
root zone, texture of the surface layer, available water 
capacity, wetness, slope, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. Examples of grain and seed crops are 
corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water 
capacity, wetness, surface stoniness, flood hazard, and 
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— 


Potential as habitat for— 


Potential for habitat elements—Continued 
Coniferous Wetland Shallow water 
plants plants areas 

Good) cence ecse Poor 

Good. --cesseece ccs Very poor 

Gbbd 222cSo55he SS Fair ..ss------.+- Bait? Soucons sees 
POOP! ass oceseewns Good ~--------~~-- Good ~-..-------- 
Pair’ wsceee eno o POOF sooesssccces Very poor —------- 
Fair 2s-senesss Very poor —------- Very poor —~------- 
POOP socsceteo cnet Good ...2.--32-5. Good ~---_-------- 
Good: aas52.2c ees Poor ss2ssssessss Very poor —__-_-_-- 
co) on Very poor ---_-_-- Very poor ~------. 
Poor ssesdeseesue2! Good ___--_----_~--| Good —-_-------_-- 
Poor —~---_-------- Good —_--------_-- G00 ae 


slope. Soil temperature and soil moisture are also con- 
siderations. Examples of grasses and legumes are fes- 
cue, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs. including weeds, that 
provide food and cover for wildlife. Major soil prop- 
erties that affect the growth of these plants are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants 
are foxtail, ragweed, goldenrod, smartweed, panic- 
grass, and grama. 

Hardwood trees and the associated woody under- 
story provide cover for wildlife and produce nuts or 
other fruit, buds, catkins, twigs, bark, or foliage that 
wildlife’ eat. Major soil properties that affect growth 
of hardwood trees and shrubs are depth of the root 
zone, available water capacity, and wetness, Examples 
of native plants are oak, poplar, cherry, apple, haw- 
thorn, dogwood, hickory, and blackberry. Examples of 
fruit-producing shrubs that are commercially available 
and suitable for planting on soils rated good are 
Russian-olive, autumn-olive, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 


Openland Woodland Wetland 
wildlife wildlife wildlife 
_| Very poor. 
te secereek ew! Very poor. 
Wait co 52525252 Good __----------- Fair 
Poor oooh POOP noosa Good 
Wait Seceencooesel Paik socsstss-055- Very poor. 
Baik 2225 Pair 2.22. so Very poor. 
POOP asessec5cee Poor ~------------ Good 
Good ‘s-Snseo ous Good __~---------- Very poor. 
Good). oc2ssc27e-e ee Good ~-~---------- Very poor 
Poor 22 232-c5es Poor 2xece-necuc oF Good. 
Poor. ce See Poo? 2522ssee ces Good 


ground cover plants that furnish habitat or supply 
food in the form of browse, seeds, or fruitlike cones. 
Soil properties that have a major effect on the growth 
of coniferous plants are depth of the root zone, avail- 
able water capacity, and wetness. Examples of conif- 
erous plants are pine, spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclu- 
sive of submerged or floating aquatics. They produce 
food or cover for wildlife that use wetland as habitat. 
Major soil properties affecting wetland plants are tex- 
ture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are duckweed, wild millet, and willows and 
rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have 
an average depth of less than 5 feet and that are useful 
to wildlife. They can be naturally wet areas, or they 
can be created by dams or levees or by water-control 
structures in marshes or streams. Major soil properties 
affecting shallow water areas are depth to bedrock, 
wetness, surface stoniness, slope, and permeability. 
The availability of a dependable water supply is im- 
portant if water areas are to be developed. Examples 


50 SOIL SURVEY 


of shallow water areas are marshes, waterfow] feeding 
areas, and ponds. 

The kinds of wildlife habitat are briefly described 
in the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain 
and seed crops, grasses and legumes, and wild her- 
baceous plants. The kinds of wildlife attracted to these 
areas include bobwhite quail, pheasant, meadowlark, 
field sparrow, cottontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods 
or conifers, or a mixture of both, and associated 
grasses, legumes, and wild herbaceous plants. Wildlife 
attracted to these areas include ruffed grouse, wood- 


cock, thrushes, woodpeckers, squirrels, gray fox, rac- 


coon, and deer. 

Wetland habitat consists of open, marshy or 
swampy, shallow water areas where water-tolerant 
plants grow. Some of the wildlife attracted to such 
areas are ducks, geese, herons, muskrat, mink, and 
beaver. 


Soil Properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made 
during the course of the survey and the laboratory 
analyses of selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil proper- 
ties. They note the seasonal soil moisture condition or 
the presence of free water and its depth. For each 
horizon in the profile, they note the thickness and 
color of the soil material; the texture, or amount of 
clay, silt, sand, and gravel or other coarse fragments; 
the structure, or the natural pattern of cracks and 
pores in the undisturbed soil; and the consistence of 
the soil material in place under the existing soil 
moisture conditions, They record the depth of plant 
roots, determine the pH or reaction of the soil, and 
identify any free carbonates. 

Samples of soil material are analyzed in the lab- 
oratory to verify the field estimates of soil properties 
and to determine all major properties of key soils, 
especially properties that cannot be estimated accu- 
rately by field observation. Laboratory analyses are 
not conducted for all soil series in the survey area, but 
laboratory data for many soil series not tested are 
available from nearby survey areas. 

The available field and laboratory data are sum- 
marized in tables. The tables give the estimated range 
of engineering properties, the engineering classifica- 
tions, and the physical and chemical properties of each 
major horizon of each soil in the survey area. They 
also present data about pertinent soil and water 
features, engineering test data, and data obtained 
from physical and chemical laboratory analyses of 
soils. 


Engineering Properties 
Table 10 gives estimates of engineering properties 


and classifications for the major horizons of each soil 
in the survey area. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of constrasting properties. Table 10 gives infor- 
mation for each of these contrasting horizons in a 
typical profile. Depth to the upper and lower bound- 
aries of each horizon is indicated. More information 
about the range in depth and about other properties 
in each horizon is given for each soil series in the 
section ‘‘Descriptions of the soils.” 

Texture is described in table 10 in the standard 
terms used by the U.S. Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 2 
millimeters in diameter. “Loam,” for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand. If a soil contains 
gravel or other particles coarser than sand, an ap- 
propriate modifier is added, for example, “gravelly 
loam.”’ Other texture terms are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (3) and the system adopted by the 
American Association of State Highway and Trans- 
portation Officials (AASHTO) (2). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plastic- 
ity index, liquid limit, and organic-matter content. 
Soils are grouped into 15 classes—eight classes of 
coarse-grained soils. identified as GW, GP, GM, GC, 
SW, SP, SM, and SC; six classes of fine-grained soils, 
identified as ML, CL, OL, MH, CH, and OH; and one 
class of highly organic soils, identified as Pt. Soils on 
the borderline between two classes have a dual classi- 
fication symbol, for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral 
soil is classified in one of seven basic groups ranging 
from A-i through A-7 on the basis of grain-size 
distribution, liquid limit, and plasticity index. Soils 
in group A-1 are coarse grained and low in content of 
fines. At the other extreme, in group A-7, are fine- 
grained soils. Highly organic soils are classified in 
group A-8 on the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A-7 groups are further classified as follows: 
A-l-a, A-I-b, A-2-4, A-2-5, A-2-6, A-2-7; A-7-5, 
and A-7-6. As an additional refinement, the desir- 
ability of soils as subgrade material can be indicated 
by a group index number. These numbers range from 
0 for the best subgrade material to 20 or higher for 
the poorest. The AASHTO classification for soils 
tested -in the survey area, with group index numbers 
in parentheses, is given in table 18. The estimated 
classification, without group index numbers, is given 
in table 10. Also in table 10 the percentage, by weight, 
of rock fragments more than 3 inches in diameter is 
estimated for each major horizon. These estimates are 
determined mainly by observing volume percentage in 
the field and then converting that, by formula, to 
weight percentage. 

Percentage of the soil material less than 3 inches in 
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diameter that passes each of four sieves (U.S. stan- 
dard) is estimated for each major horizon. The esti- 
mates are based on tests of soils that were sampled in 
the survey area and in nearby areas and on field 
estimates from many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO 
soil classification systems. They are also used as in- 
dicators in making general predictions of soil be- 
havior. Ranges in liquid limit and plasticity index are 
estimated on the basis of test data from the survey 
area or from nearby areas and on observations of the 
many soil borings made during the survey. 


Physical and Chemical Properties 


Table 11 shows estimated values for several soil 
characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given 
for each major. horizon, at the depths indicated, in the 
representative profile of each soil. The estimates are 
based on field observations and on test data for these 
and similar soils. 

Permeability is estimated on the basis of known 
relationships between the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil 
is saturated. Not considered in the estimates are 
lateral seepage or such transient soil features as plow- 
pans and surface crusts. Permeability of the soil is an 
important factor to be considered in the planning and 
design of drainage systems, in evaluating the potential 
of soils for septic tank systems and other waste dis- 
posal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are content of organic matter, soil tex- 
ture, and soil structure. Shallow-rooted plants are not 
likely to use the available water from the deeper soil 
horizons. Available water capacity is an important 
factor in the choice of plants or crops to be grown 
and in the design of irrigation systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many 
field checks. For many soils, the values have been 
verified by laboratory analyses. Soil reaction is im- 
portant in selecting the crops and ornamental or other 
plants to be grown, in evaluating soil amendments 
for fertility and stabilization, and in evaluating the 
corrosivity of soils. 

Shrink-swell potential depends mainly on _ the 
amount and kind of clay in the soil. Laboratory meas- 
urements of the swelling of undisturbed clods were 
made for many soils. For others it was estimated on 
the basis of the kind of clay and on measurements of 
similar soils. Size of imposed loadings and the mag- 
nitude of changes in soil moisture content are also 
important factors that influence the swelling of soils. 
Shrinking and swelling of some soils can cause dam- 
age to building foundations, basement walls, roads, 


and other structures unless special designs are used. 
A high shrink-swell potential indicates that special 


design and added expense may be required if the 


planned use of the soil will not tolerate large volume 
changes. ; 

Risk of corrosion, as used in table 11, pertains to 
potential soil-induced chemical action that dissolves 
or weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel:is related to soil moisture, 
particle-size distribution, total acidity, and electrical 
conductivity of the soil material. The rating of soils 
for corrosivity to concrete is based mainly on the sul- 
fate content, soil texture, and acidity. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corro- 
sion. Installations of steel that intersect soil bound- 
aries or soil horizons are more susceptible to corrosion 
than installations entirely within one kind of soil or 
within one soil horizon. 


Soil and Water Features 


Table 12 contains information helpful in planning 
land uses and engineering projects that are likely to 
be affected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation 
are placed in one of four groups on the basis of the 
intake of water after the soils have been wetted and 
have received precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential): when thoroughly wet. These consist 
chiefly of deep, well drained to excessively drained 
sands or gravels. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of moder- 
ately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture ‘to 
moderately coarse texture. These soils have a moderate 
rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have 
a layer that impedes the downward movement of water 
or soils that have moderately fine texture or fine tex- 
ture. These soils have a slow rate of water transmis- 
sion. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay soils that have a high shrink- 
swell potential, soils that have a permanent high wa- 
ter table, soils that have a claypan or clay layer at or 
near the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding is the temporary covering of soil with wa- 
ter from overflowing streams, with runoff from adja- 
cent slopes, and by tides. Water standing for short 
periods after rains or after snow melts is not con- 
sidered flooding, nor is water in swamps and marshes. 
Flooding is rated in general terms that describe the 
frequency and duration of flooding and the time of 
year when flooding is most likely. The ratings are 
based on evidence in the soil profile of the effects of 
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Soil name and map symbol 


Belmore: 
BiB noe otece doce eenuons eee 


Blount: 
BnA, BnB, BnB2, BoA, BoB —-.--.----~ 


Boyer: 


Ca. setepe soothes be ie 


Ce ----.--~--~----------------+-- 


Gp esecs See eet et 


Del Rey: 


Depth 


In 


0-10 
10-24 


24-79 
79-89 


0-15 
15-45 


45-72 


0-8 
8-31 
31-60 


0-12 
12-36 
36-68 


0-19 
19-31 
31-60 


0-19 
19-31 


31-60 


0-66 


0-10 
10-60 


0-12 
12-60 


0-14 
14-49 
49-60 


0-10 
10-46 
46-66 


0-10 
10-46 
46-66 


0-12 
12-37 


37-60 
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TABLE 10.—Engineering 


[The symbol < means less than; > means more than. 


USDA texture 


Loamy fine sand 

Very fine sandy loam, loamy very 
fine sand, loamy fine sand. 

Very fine sand, loamy fine sand, 
loamy very fine sand. 

Loamy fine sand, fine sand, loamy 
very fine sand. 


Sandy loam 2-32-22 saeco ceesas 

Sandy clay loam, clay loam, gravelly 
sandy clay loam. 

Gravelly sandy loam, gravelly loam, 
sandy loam. 


Loam 
Silty clay loam, silty clay, clay loam ~~. 
Silty clay loam, clay loam ~_____.-____ 


Silty clay loam ~-_-------___-_---____. 
Silty clay, clay, silty clay loam “a 
Silty clay, clay, silty clay loam 


Loamy sand 
Sandy loam, sandy clay loam, loamy 


sand. 
Stratified sand to gravel _-...--.-..__ 


Gravelly loamy sand ---.-.-____._____ 
Sandy loam, sandy clay loam, loamy 


sand. 
Stratified sand to gravel 


Saprie material _.___________________ 


Sandy loam 2222. oo 
Sandy loam, loamy fine sand ~________ 


Loam 
Loam, fine sandy loam, sandy loam ~_-- 


| 


Classification 
Unified AASHTO 
SM A-2, A-4 
SM, ML A-2, A-4 
SM, ML A-2, A-4 
SM A~2, A-4 
ML, SM A-4 
SC, CL A-6 
SM, SC A-2, A-4 
ML, CL, CL-ML A-6, A-4 
CH, CL A-7, A-6 
A-6 
CH, CL A-7 
CH, CL A-7 
CH, CL A-T 
SM, SM-SC A-2 
SM, SC, SM-SC A-2, A-4, A~6 
SP, SP-SM, A-1, A-8, A-2-4 
GP, GP-GM 
SM, SM-SC A-2 
SM, SC, SM-SC A-2, A-4, A-6 
SP, SP-SM, A-1, A~8, A-2-4 
GP, GP-GM 

Pt A-8 
SM, ML A-2, A-4 
SM, ML A-2, A-4 


ML A-4 
ML, SM, SC, CL A-4, A-2 


Pile Wain eat Soot eases eee ML,CL,CL-ML | A-4 

Loam, silty clay loam, silt loam -___- CL, CL-ML A-6, A-4 

Stratified silt loam to fine sand _______ SM-SC, SM, ML A-2, A-4 

oem 2262225552552 2 fd CL, ML A-6, A-4 

Silty clay loam, silty clay —----.-.-.__ CH, CL -7 

Silt loam, silty clay loam ~.-_-________ CL, ML A-6, A-7 

Silty clay loam ~-_---_--_-_--.___-___ CL A-6 

Silty clay loam, silty clay -.-__..-____ CH, CL A-7 

Silt loam, silty clay loam ~.._..-_____ CL A-6, A-7 

Sandy loam 2-22-2222 25021 SM, ML A-4 

Clay loam, sandy clay loam, gravelly CL, SC, CL-ML, A-6, A-4 
loam, SM-SC 

Stratified gravelly sandy loam to SM, SW-SM, A-4, A-2, A-1 
gravelly sand. SP-SM 


properties and classifications 
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Absence of an entry means data were not estimated] 


Fragments 
> 3 


inches 


Pet 


o o oo 


oco 


ooo oo oo 


oo eco coo 


fon] 
i 
on 


Percentage passing sieve number— 


10 


90-100 
90-100 


90-100 
90-100 


85-100 
85-100 


80-100 


95-100 
95-100 
90-100 


95-100 
95-100 
95-100 


95-100 
95-100 
95-100 


85-100 
85-100 


80-100 


95-100 


80-100 
70-100 


65-90 


40 200 
65-85 20-45 
70-95 380-65 
65-95 20-60 
60-95 15-50 
60-90 35-55 
55-75 40-70 
40-65 10-40 
90-100 70-95 
90-100 75-95 
80-100 70-90 
95-100 80-95 
95-100 90-100 
90-100 70-100 
45-75 15-30 
55-85 10-45 
30-70 0-10 
45-75 15-30 
55-85 10-45 
30-70 0-10 
60-90 30-55 
60-85 15-60 
75-95 55-75 
70-90 30-70 
85-100 60-90 
80-100 50-90 
70-100 30-80 
90-98 75-95 
90-100 70-95 
90-100 70-95 
90-98 75-95 
90-100 70-95 
90-100 70-95 
50-90 40-55 
55-75 40-70 
40-65 10-40 
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Genesee: 
Ce eaten cases ease eee ees eteoe 


Glynwood: 
GiB, GtB2, GIC, GIC2, GID2, GIEZ__ 


1 HeB: 
Haney part 


Rawson part 


1HeC: 
Haney part 


Rawson part ~----------------- 
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TABLE 10.—E'ngineering properties 


USDA texture 


Loam 

Clay loam, sandy clay loam, gravelly 
loam. 

Stratified gravelly sandy loam to 
gravelly sand. 


MO eect aren enue eee, 


Loam 

Silt loam, loam 2.2 .s22.-.-<s-.2502 

Stratified sandy loam to silty clay 
loam, 


Loam : 
Silty clay, clay -----.-----_--.--.---. 
Silty clay, clay o---oseeu- <2 cece ts 


Silty clay loam ~-.-----.------------- 
Silty clay, clay ----.-..---..-----...- 
Silty clay, clay — 2-2-2 


Loam 
Silt loam, loam __--.._--____-._-- 
Stratified sandy loam to silt loam ~__-. 


Fine sandy loam 
Sandy loa 2222-55255 202s secs 
Loamy sand, sand 
Silty clay loam, clay 


Loam 
Clay, clay loam, silty clay loam — 
Clay loam, silty clay loam 


Loam 

Clay loam, sandy clay loam, gravelly 
loam. 

Stratified gravelly sandy loam to 
gravel, 


Sandy loam ~_____---___---------_---- 
Clay loam, sandy clay loam, gravelly 


oam. 
Stratified gravelly sandy loam to 
gravel. 


Sandy loam. —.------2s-5..-2--.--..- 

Clay loam, sandy clay loam, gravelly 
sandy clay loam. 

Clay, silty clay, silty clay loam —~-__-__ 


Sandy loam -.----~-.~--_---..---__.__ 
Clay loam, sandy clay loam, gravelly 


loam. 
Stratified gravelly sandy loam to 
gravel. 


Sandy loam —.~---.-.....---.--u...- 

Clay loam, sandy clay loam, gravelly 
sandy clay loam. 

Clay, silty clay, silty clay loam ~.---._ 


Classification 
Unified AASHTO 
ML A-4 
CL, SC, CL-ML, A-6, A-4 
SM-SC 
SM, SW-SM, A~4, A-2, A-1 
SP-SM 
Pt A-8 
ML, CL A-4, A-6 
ML, CL A-4, A-6 
ML, CL A-4, A-6 
CL, ML A-4, A-6 
CH, CL A-7 
CH, CL A-7 
CL A-7, A-6 
CH, CL A-7 
CH, CL A-7 
ML, CL A-~4, A-6 
ML, CL A-4, A-6 
ML, CL A-4, A-6 
SM, SC, SM-SC A-4 
SM, SC, SM-SC A-2-4 
SM, SP, SP-SM A-3, A-1-b 
CL, CH A-6, A-7 
ML, CL-ML, CL A-4, A-6 
CL, CH A-7, A-6 
A-6, A-4 
ML A-4 
CL, SC, ML, SM A-6, A-4 
SM, SW-SM, A-1, A-4, A-2 
SP-SM 
ML, SM, SC, CL A-2, A~4, A-6 
CL, SC, ML, SM A-6, A-4 
SM, SW-SM, A-1, A-4, A-2 
SP-SM 
SM, ML A-2-4, A-4 
SC, CL A-4, A-6 
CH, CL A-7, A-6 
ML, SM, SC, CL A-2, A-4, A-6 
CL, SC, ML, SM A-6, A-4 
SM. SW-SM, A-1, A-4, A-2 
SP-SM 
SM, ML A-2-4, A-4 
Sc, CL A-4, A-6 
CH, CL A-7, A-6 
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and classifications—Continued 


nae 
Fragments Percentage passing sieve number— 
238 
inches 4 10 40 
Pet 
0 85-100 80-100 70-90 
0 85-100 70-100 55-75 
0-5 80-100 65-90 40-65 
a See he i ee eee eee ee eee aa 
0 100 95-100 80-90 
0 100 100 90-100 
0 100 100 90-100 
0 100 90-100 70-80 
0 100 100 90-100 
0 100 100 90-100 
0 100 100 90-100 
0 100 100 90-100 
0 100 100 90-100 
0 100 100 90-100 
0 100 100 90-100 
0 100 100 90-100 
0 100 90-100 70-80 
0 95-100 90-100 65-80 
0 90-100 90-100 55-70 
0 90-100 85-100 18-60 
0 95-100 90-100 90-100 
0 95-100 95-100 85-100 
0-5 95-100 90-100 85-100 
0-5 95-100 85-100 80-95 
0 85-100 80-95 70-90 
0 80-100 75-95 55-75 
0-5 80-100 65-90 40-65 
0 85-100 80-95 70-90 
0 80-100 75-95 55-75 
0-5 80-100 65-90 40-65 
0 95-100 90-100 60-85 
0 85-100 75-100 60-85 
0 100 90-100 90-100 
0 85-100 80-95 70-90 
0 80-100 75-95 55-75 
0-5 80-100 65-90 40-65 
0 95-100 90-100 60-85 
0 85-100 75-100 60-85 
0 100 90-100 90-100 


200 


70-100 
85-100 


85-100 | 


80-100 
85-100 
85-100 


Pet 
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TABLE 10.—Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Haskins: 
HA sa ota hae oes wae et 0-13 | Sandy loam ~--------------.-.-_--- SM, ML A-4 
13-26 | Sandy clay loam, clay loam, gravelly SC, CL A-6, A-4 
sandy clay loam. CH, CL A-7, A-6 
26-63 | Clay, silty clay, clay loam ~-__________ 
HWA: Steele eS cece eee! 0213") Goam: 2260. ke ee CL-ML, CL A-4, A-6 
13-26 | Sandy clay loam, clay loam, gravelly SC, CL A-6, A-4 
sandy clay loam. 
26-63 | Clay, silty clay, clay loam --__________ CH, CL A-7, A-6 
H ille: 
me Sei A Saat e 0-8: | (Clay mes. eocs ceo sese seu Sel beoueLS A-6, A-7 
8-50 | Clay, silty clay A-7 
50-60.) (Glay’ ccsccocssscese ese eae as A-7 
Kibbie: 
KIA. KB woe ee ee 0-13 | Very fine sandy loam ~_-___-_-____-__ SM, ML, SM-SC, | A-4 
CL-ML 
18-42 | Silt loam, silty clay loam ~-------~--_ CL, CL-ML A-4, A-6 
42-60 | Stratified silt loam to fine sand _-__-~_ ML, SM, SC, CL A-4, A-2 
Lamson: 
Leper ok es 0-13 | Very fine sandy loam —__--___-_______ SM, ML, OL A-4 
18-32 | Fine sandy loam, very fine sandy SM, ML A-4, A-2 
loam, fine sand. 
32-60 | Stratified fine sand to silt loam ~---.-_ SM, ML A-2, A-4 
Landes: 
Whereas ete eee ee 0-11 | Sandy loam ~-_------------...------- SM, ML A-4 
11-60 | Stratified-fine sand to silt loam _._____ SM, ML, SC, A-2, A-4, A-3 
SW-SM 
Latty: 
be clo beckett 0-9 | Silty clay ---------.-.-----___--____ MH, CH A-T 
9-53 | Clay, silty clay ---------_..---------- CH A-7 
53-69 | Clay, silty clay —_-_-----_-2---_-_-___ CH A-T 
Lenawee: 
Lf eee 0-10 | Silty clay loam —_.-__---__--_-__- CL A~-6, A-7 
10-46 | Silty clay loam, silty clay --._____.___ CL, CH A-6, A-7 
46-62 | Silt loam, silty clay loath BOW ceca cL A-6, A-4, A-7 
Lucas: 
LuB2, LuC2, LuD2 __--.--_--_-_.-__- 0-8 | Silty clay loam —.._.--_-----_-_______ CL, ML A-6, A-7 
8-39 | Silty clay, clay — _-| CH, CL A-T 
39-60 | Silty clay, clay —.-.._._--___-___ CH, CL A-7 
Martisco: 
Ma) od te ees 0-10 | Sapric material __._____-_--_-- Pt A-8 
WO=37 ||) Marl: one ee ee ee i | 
87-70 | Loam, silt loam ~..-.-------._______ ML, CL A-4, A-6 
Mermill: 
Moh e2cen feces osteo use 0-9 L0am oss soeck eee eee en st ML A-4 
9-28 ee clay loam, clay loam, sandy sc, CL A-6, A-7, A~4 
28-60 | Clay, gilty clay, clay loam ____-_----_- CH, CL A-7, A-6 
Millgrove: 
Sole Ne ee ees et 0-11 | Loam ~_--~-_------~-_---------_---_] ML, CL-ML, CL A-4, A-6 
11-31 | Clay loam, sandy clay loam __-.----__ CL, "SC A-6 
31-60 | Gravelly sandy loam, gravelly loam —__ SM, ML, GM A-2, A-4 
Mk o 225655225 eh 0-11 | Clay loam ~-~-__-_-_----------- ML, CL-ML, CL A-4, A-6 
11-31 | Clay loam, sandy clay loam ~__---___ CL, SC A-6 


81-60 | Gravelly sandy loam, gravelly loam ~~~ SM, ML, GM A-2, A-4 
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95-100 
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95-100 


100 
100 


95-100 
95-100 
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10 


90-100 
75-100 
90-100 


90-100 
75-100 


40 200 
85-95 35-55 
60-85 40-65 
90-100 80-95 
85-95 50-65 
60-85 40-65 
90-100 80-95 
85-100 80-100 
85-100 80-100 
85-100 80-100 
75-95 40-60 
90-100 70-90 
70-95 30-80 
70-90 40-85 
52-90 25-55 
60-90 20-70 
85-95 36-55 
60-95 3-70 
85-100 80-100 
85-100 80-100 
85-100 80-100 
95-100 85-95 
90-100 80-95 
95-100 85-95 
90-100 80-95 
90-100 80-95 
90-100 80-95 

oe B-100 | 60-90 
80-100 55-85. 
70-85 40~75 
90-100 80-95 
85-100 55-85 
70-95 40~75 
40-70 30-55 
85-100 55-85 
70-95 40-75 
40-70 30-55 


Pet 
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TABLE 10.—Engineering properties 
Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Nappanee: 
Now. Nab Met eeclesesesasocebscend 0-8 Loam ~.---..--4-<-<-0e-saceccccnne ML, CL A-4 
8-38 | Silty clay, clay -----_---_-___-_-____ CL, CH A-6, A-7 
88-60 | Silty clay, clay, clay loam ~.._-.---.-- CL, CH A-6, A-7 
NpAY sa2oes cece dose oe steeses 0-8 Silty clay loam _----_-_-_---__-______ CL A-4, A-6 
. 8-38 | Silty clay, clay __------------------- CL, CH A-6, A-7 
38-60 | Silty clay, clay, clay loam ~-------____ CL, CH A-6, A-7 
Oshtemo: 
OrB, (OrG sacs Bo eee ed 0-17 | Loamy sand —___-__________-________ SM A-2 
17-52 | Sandy loam, sandy clay loam —_-_---_-- SM, SC A-2, A-4, A-6 
52-76 | Stratified coarse sand to gravel ~--_.__ SP-SM, GP - 
OsP 2onevieweecennsedescasecoceas 0-17 | Sandy loam -_-_-_~-----------------. SM A-2, A-4 
17-52 | Sandy loam, sandy clay loam —_--_~-_ SM, SC A-2, A-4, A-6 
52-76 | Stratified coarse sand to gravel —.-_-_ SP-SM, GP A-1 
Ottokee: 
CHS c.cccesuawucdde mae eoemceee 0-9 Mine Sand) 222 ee SM A-2 
9-50 ee fine sand, fine sand, loamy SM A-2 
sand. 
50-80 | Fine sand, sand ---------_~_-_-______ SM, SW-SM, A-2 
SP-SM 
Paulding: 
Pa oe anbaniewacdaneacseseusacses A-7 
A-7 
A-7 
Pewamo: 
Pm cs eoetecdiesrebscencescouess 0-11 | Silty clay loam _-----_-----------___- A-6 
11-46 | Clay loam, clay, silty clay -----------_ CL, CH A-6, A-7 
46-72 | Clay loam, silty clay loam ~----_______ A-6, A-7 
Rawson: 
RUB) iG cata et eee ok ee 0-18 | Sandy loam —__.-_____-____________e SM, ML A-2-4, A-4 
13-34 | Clay loam, sandy clay loam, gravelly 8c, CL A-4, A-6 
sandy clay loam. 
84-60 | Clay, silty clay, silty clay loam —--..--_ CH, CL A-7, A-6 
RB. RmG: eee eco et So a 0-18 | Loam: <coues22 eae eee eee CL-ML, CL, ML A-4, A-6 
18-384 | Clay loam, sandy clay loam, gravelly SC, CL A-4, A-6 
sandy clay loam. 
34-60 | Clay, silty clay, silty clay loam —-_____ CH, CL A-7, A-6 
Rimer: { 
RnA. asso ee oe eee cb see 0-9 Loamy fine sand ~-----..---_---_-_._ SM A-2, A-4 
9-21 ey fine sand, fine sand, loamy SM A-2, A-4 
sand. 
21-24 | Fine sandy loam, sandy loam .________ SM, SM-SC, SC A-4 
24-63 | Clay, silty clay, silty clay loam ~.-.-__ CH, CL A-7 
Roselms: 
R&Aj (Rebeca eee 0-8 | Silty clay -.---_-----_-________-_____. CH, MH, CL A-7, A-6 
8-32 DAY sc ie ee CH, MH A-7 
82-60) | Clay t2ssecccneoce ose ee CH A-7 
St. Clair: 
SbB2, $bC2, SbD2 ~---_--_------~-- 0-5 Silty clay loam A-~4, A-6 
5-21 | Clay, silty clay A-7 
21-60 | Clay, silty clay A-7 
Seward 
SOG) oe A a Sa ea 0-23 | Loamy fine sand _.-.._---___._______ SM A-2, A-4 
23-25 | Fine sandy loam, sandy loam ~_.______ SM A-2, A-4 
25-60 | Clay, silty clay, silty clay loam ~._____ CH, CL _ 
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95-100 
95-100 
95-100 


95-100 
95-100 
95-100 


95-100 
95-100 
40-90 


95-100 
95-100 
40-90 


100 
100 


100 


95-100 
95-100 
95-100 


95-100 
95-100 
95-100 


95-100 
85-100 


100 


95-100 
85-100 


100 


100 
100 


100 
100 


95-100 
95-100 
95-100 


95-100 
95-100 
95-100 


100 
100 
100 


10 


90-100 
90-100 
90-100 


40 200 
85-100 55-90 
85-100 70-95 
85-100 70-95 
85-100 70-95 
85-100 70-95 
85-100 70-95 
40-70 15-30 
60-85 25-45 
20-60 0-10 
60-70 25-40 
60-85 25-45 
20-60 0-10 
80-95 20-35 
80-95 20-35 
80-90 10-25 
90-100 90-100 
90-100 90-100 
90-100 90-100 
90-100 70-90 
90-100 75-95 
90-100 70-90 
60-85 80-55 
60-85 35-65 
90-100 80-95 
75-100 60-90 
60-85 35-65 
90-100 80-95 
75-90 20-40 
75-90 20-40 
60-80 35-50 
90-100 80-95 
90-100 90-100 
90-100 90-100 
90-100 90-100 
80-100 60-95 
75-100 65-95 
70-100 60-95 
65-80 15-40 
60-80 25-40 
90-100 80-95 


Pet 
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25-50 
30-45 


10-20 
14-25 


NP 
7-20 
15-40 


4-16 
7-20 


15-40 


NP 
NP 


NP-10 
20-38 


18-32 
24-40 
24-45 


9-16 
25-41 
29-34 


NP 
NP-10 
20-38 


60 SOIL SURVEY 
TABLE 10.—Hngineering properties 
Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Shinrock: 
S06, S60 mimiensmndeesneeceanencee 0-8 Silé loam -s---..-..-2.12--.. sn ML, CL-ML, CL A-4, A-6 
8-26 | Silty clay loam, silty clay, clay -------- CH, CL A-T7 
26-60 siaaned silty clay loam t fine sandy CL, ML, SM A-7T, A-4, A-6 
oam 
Shoals 
S histo el SS 0-8 | Loam —_---_-_-___-_-_-------------- CL, CL-ML A-4, A-6 
8-36. | ‘Silt: loam i202 oe ee ML, CL, CL-ML A-4, A-6 
36-60 | Stratified silt loam to sandy loam —_--__ ML A-4 
Sloan 
Shi wieccoceteanaskesoboo esos S Q-11) | Loam 22255 base ee lete ccc ocen one CL,ML A-6, A-4 
11-22 | Silty clay loam, clay loam, silt loam -__| CL, ML A-6, A-7, A-4 
22-60 | Stratified loam to silty clay loam —~.--_ ML, CL A-4, A-6 
Oi cas ae a oe 0-11 | Silty clay loam __-_-___________-_---- CL A-6, A-7 
11-22 | Silty clay loam, clay loam, silt loam __.| CL, ML A-6, A-7, A-4 
22-60 | Stratified loam to silty clay loam ~_--_ ML, CL A-4, A-6 
Spinks: 
S06, SPC nescence ncneshememccen 0-22 | Fine sand ~-----~--_~-.---------~--- SP-5M, SM A-2-4, A-3 
22-98 | Stratified fine sand to loamy fine sand__| SM A-2-4 
98.) Pine: sand 222. SP-SM, SM A-2-4, A-3 
Toledo 
To: Sseodasewencceesesowete ee ec 0-9 Silty’ Clay csc2.2-2226-22 Uc occas CH, MH, CL A-7 
9-44 | Silty clay, clay -------_____-_-______- CH, CL A-7 
44-64 | Silty clay, clay ----__-_____________-- CH; CL A-7 
Tuscola variant: 
TUB), TUG er oe ee 0-9 Fine sandy loam —---_-_--.---____--- SM, ML A-4 
9-31 | Loam, sandy clay loam, silt loam ~_--_ ML, 8C, CL A-4, A-6 
31-60 | Stratified very fine sandy loam to ML, SM A-4 
silt loam. 
Udorthents: 
Ud. 
Urban land: 
Ur. 
Wallkill: 
Wenaeecpu ss seks ek a 0-7 Silt loam —_.--_-_- Septet ctoe| MCE 
7-20 | Silt loam, loam — ML, CL 
20-60 | Sapric material Pt 
bi a variant 
Posen ae pee ctl ari ea em er ee 0-8 Silty clay loam __.__________________]| CL 
8-32 | Silty clay, silty clay loam —-_..--__._-_ CH, CL 
82-60 | Sapric material, coprogenous earth __-_| Pt 


*This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 


namely thin strata of gravel, sand, silt, or, 
in places, clay deposited by floodwater; irregular de- 
crease in organic-matter content with increasing 
depth; and absence of distinctive soil horizons that 
form in soils of the area that are not subject to flood- 
ing. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding; and on information that relates the position 
of each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis 


flooding, n 


for land-use restrictions, The soil data are less 
specific flood frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period 
of more than 2 weeks during most years. The depth to 
a seasonal high water table applies to undrained soils, 
Estimates are based mainly on the relationship be- 
tween grayish colors or mottles in the soil and the 
depth to free water observed in many borings made 
during the course of the soil survey. Indicated in table 
12 are the depth to the seasonal high water table; the 
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Percentage passing sieve number— 
ae Liquid Plasticity 
: imit index 
inches 4 10 40 200 
Pet Pet 

85-100 65-90 20-35 2-12 
95-100 80-95 85-55 14-32 
75-100 40-95 <42 NP-20 
90-100 65-90 22-36 6-15 
90-100 75-85 25-35 4-11 
70-80 55-70 82-40 3-8 
85-100 70-80 380-40 8-15 
85-100 75-95 80-45 8-18 
80-95 65-90 25-40 8-15 
85-100 80-95 30-45 10-18 
85-100 75-95 80-45 8-18 
80-95 65-90 25-40 3-15 
50-70 5a20'° five tase tes ese NP 
60-85 10-80 = |___--__-_- NP 
50-80 5-25 |_---.------------ NP 
95-100 80-95 40-65 18-32 
95-100 90-100 40-60 18-32 
95-100 90-100 40-65 18-36 
70-90 40-60 20-35 2-9 
80-100 40-90 20-40. 8-18 
75-100 40-95 <25 NP-4 
70-100 55-90 10-20 1-10 
75-100 55-90 10-20 1-10 
85-100 80-95 35-50 16-28 
85-100 80-95 40-60 20-34 


of the whole map unit. 


kind of water table, that is, perched, artesian, or ap- 
parent; and the months of the year that the water 
table commonly is high. Only saturated zones above a 
depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed 
foundations, the need for specific kinds of drainage 
systems, and the need for footing drains to insure dry 
basements. Such information is also needed to decide 
whether or not construction of basements is feasible 
and to determine how septic tank absorption fields and 


other underground installations will function. Also, a 
seasonal. high water table affects ease of excavation. 
Depth to bedrock is shown for all soils that are un- 
derlain by bedrock at a depth of 5 to 6 feet or less. For 
many Soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are 
based on measurements made in many soil borings and 
on other observations during the mapping of the 
soils. The kind of bedrock and its hardness as related 
to ease of excavation is also shown. Rippable bedrock 
can be excavated with a single-tooth ripping attach- 
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[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated] 
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62 
Soil name and Perme- 
map symbol Depth ability 
In In/hr 
Arkport 
ApB -.------------------ 0-10 2.0-6.0 
10-24 2.0-6.0 
24-79 2.0-6.0 
79-89 2.0-6.0 
Belmore: 
BIB _----_.-..----------- 0-15 2.0-6.0 
15-45 2.0-6.0 
45-72 6.0-20 
Blount: 
BnA, BnB, BnB2, BoA, BoB ---- 0-8 0.6-2.0 
8-31 0.06-0.6 
81-60 0.06-0.6 
Bono 
Bp --~---------~---------- 0-12 0,2-2.0 
12-36 <0.2 
36-68 <0.2 
Boyer: 
BrB, BrC, BsD -_------------ 0-19 6.0-20 
19-81 2.0-6.0 
31-60 >20 
Carlisle: 
Ca. esnivoncedseece cesses 0-66 0.2-6.0 
Ceresco: 
Ce: ee sont tee esoe 0-10 2.0-6.0 
10-60 0.6-6.0 
Cohoctah: 
Ch .-------------------- 0-12 2.0-6.0 
12-60 2,0-6.0 
Colwood: 
Cp eseogencscuassoheeces 0-14 0.6-2.0 
14-49 0.6-2.0 
49-60 0.6-2.0 
Del Rey: 
DeA, DeB, DfA, DfB -------- 0-10 0.6~2.0 
10-46 0.06-0.2 
46-66 0.06-0.2 
Digby 
DgA, foe doe et an Gases 0-12 2.0-6.0 
12-37 0.6-2.0 
37-60 6.0-20 
DiiA (2oSecses eee eet ee 0-12 0.6-2.0 
12-87 0.6-2.0 
37-60 6.0-20 
Edwards 
dee eee 0-27 0.2-6.0 
27-60 |__-___..---- 
Eel: 
Be) ae ot eee ke 0-8 0.6-2.0 
8-34 0.6-2.0 
34-60 0.6-2.0 
Fulton: 
FsA, FsB, FuA, FuB --------_ 0-8 0.6-2.0 
8-37 0.06-0.2 
87-62 <0.2 


Available 
water 
capacity 


0.20-0.23 
0.10-0.14 
0.08-0,12 


0,10-0.12 
0.12-0.18 
0.02-0.04, 


0.35-0.45 


0.18-0.22 
0.08-0.18 


0.13-0.22 
0.12-0.20 


Soil 
reaction 


Shrink-swell 
potential 


Risk of corrosion 


Uncoated steel Concrete 
Moderate. 
Moderate, 
Moderate. 
Moderate. 
LOW scene coocs-5 Moderate ~------ Moderate. 
Low<=---=.2---- Moderate _------ Moderate. 
HOW see lo see Moderate .--..-- Low. 
LOW 22225-5225 High 2---- ess. Moderate. 
Moderate ~.----- High ci sone sence High. 
Moderate ~---.-- High 25-52-52 Low. 
High cases High ascesescess Low. 
Bigh jeecce ese High; .-2. 2242 Low. 
High. .-=-..--=-- High 2s2--==5-- Low. 
Low =.---=-.-.-- LOW -onseseescse Moderate. 
cS ee LOW cece Moderate. 
LOW acceso ee sous LOW siene-s24--- Low. 
Lhe el asosee High ~-------_--| Low. 
Low. 
Low, 
Low 2cssecc-sce High) usceenecsce Low. 
Low jon seeaSe— High 22...sncsce Low. 
Low sssecsessece High: ~.----25===' Low. 
LOW 2sce2ssesnce Aigh a2. 22e.62c8 Low. 
Low 2ocoeeceeus High 22... s5e Low. 
LoW 222-555-635 High ---------~- Moderate. 
Moderate ~---~__ High ~---------_ Low. 
Moderate ------- High) sosccecoces Low 
Low 22h sod seee Moderate ~-_..-- Moderate. 
Low .----22--=+— Moderate ~-_._-- Moderate. 
Low ws--ssse5ee Moderate __.-___ Low. 
Low .2--eess5e. Moderate ~-_~--- Moderate. 
Low -sse-s<s<s5- Moderate ~--___- Moderate. 
Low ~---~.----~~ Moderate ~._-~-- Low. 
ee High 2222.------| Low, 
Pe eee sete asl High ~---_-_._~-j Low. 
Moderate ------- Low. 
Moderate ~__..-- Low. 
Moderate —----.. Low 
Moderate. 
Moderate. 
Low. 
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: Risk of corrosion 
Soil name ‘et Depth Perme- errs Soil Sa 
map symbo ability F reaction potentia 
capacity Uncoated steel Concrete 
In In/hr Infin pH 
Genesee: 
Ge eect oo ee coeacecscee 0-8 0,6-2.0 0.20-0.24 6.6-7.8 | Low __---------- Gow 28icetee ce Low. 
8-40 0.6-2.0 0,17-0.22 6.6-8.4 | Low ------------ LOW oo eee Low. 
40-60 0.6-2.0 0.19-0.21 7,4-8.4 | Low _------~---- Tow soe ee Low. 
Gilford 
Gir eebccsan cso ese ce 0-11 2.0-6.0 0.16-0.18 6.1-6.5 | Low __---------- Yigh ..-----___- Moderate. 
11-39 2.0-6.0 0.12-0.14 6.1-7:8 | Low _.---------- High 22-2 Moderate. 
39-49 6.0-20 0.05-0.08 7.4-8.4 | Low ---------.-- High --------_-_ Low. 
49-60 0.06-0.2 0.05-0.10 7.4-8.4 | Low _----------- Highseses sss Low. 
Glynwood: 
GIB, G1B2, GIC, GIC2, 
GID2, GIE2. 0-8 0.6-2.0 0.15-0.19 Moderate. 
8-82 0.06-0.2 0.11-0.15 Moderate. 
32-60 0.06-0.2 0.08-0.12 Low. 
Haney: 
HaB: owissssenor eee 0-138 0.6-2.0 0.14-0.16 5.6-7.8 | Low -----~------ Moderate _-_---- Moderate. 
13-34 0.6-2.0 0.12-0.16 5.6-7.8 | Low __---.------ Moderate ~----~- High. 
84-60 6.0-20 0.02--0.06 7.4-8.4 | Low ---~~~--=---- Moderate ~.----- Low. 
1 HeB: 
Haney part ~-~-------- 0-13 2.0-6.0 0.10-0.12 5.6-7.8 | Low ~.--------- Moderate ~----~- High. 
13-34 0.6-2.0 0,12-0.16 5.6-7.8 | Low ------------ Moderate --.---- High. 
84-60 6.0-20 0.02-0.06 7,4-8.4 | Low ~----------- Moderate ~_.-_-- Low. 
Rawson part ~--------- 0-13 0.6-2.0 0.18-0.18 5.6-7.3 Moderate ~---~~- High. 
13-34 0.6-2.0 0.12-0.16 5.6-7.3 High ~---------- Moderate. 
: 34-60 0.2 0.08-0.14 6.6-8.4 High 22ceeten8s Low. 
HeC: 
Haney part —----------- 0-13 2.0-6.0 0.10-0.12 5.6-7.3 Moderate ~------ High. 
18-84 0.6-2.0 0.12-0.16 5.6-7.8 Moderate _------~ High. 
34-60 6.0-20 0.02-0.06 7.4-8.4 Moderate _----.~ Low. 
Rawson part ~--------- 0-13 0.6-2.0 0,.18-0.18 5.6-7.3 Moderate ~---~~-~ High. 
18-34 0.6-2.0 0.12-0.16 5.6-7.8 igh .---.------ Moderate. 
34-60 <0.2 0.08-0.14 6.6-8.4 High: eve 2! Low. 
Haskins: 
KA) meweSieee eee 0-13 0.6-2.0 0.14-0.16 5.1-7.8 | Low -------.---- High. sess oo Moderate. 
18-26 0.6-2.0 0.12-0.16 5.6-7.8 | Low _-~--------- High osocecseccs Moderate. 
26-68 0.2 0.08-0.14 6.6-8.4 | High -----.----- High 2c. o Low. 
HitAn ete oe eee ee 0-13 0.6-2.0 0.16-0.18 5.1-7.8 | Low ------------ Hiph: -o.anescee Moderate. 
18-26 0.6-2.0 0.12-0.16 5.6-7.8 | Low —--..-------- High wane ese Moderate. 
26-63 0.2 0.08-0.14 6.6-8.4 | High ----------- | Ory ed ye cee ne Low. 
Hoytville: 
HVicwenccsceuctecese eee ses 0-8 0.6-2.0 0.14-0.17 
8-50 0.2-0.6 0.11-0.15 
50-60 0.06-0,.2 0.10-0.14 
Kibbie: 
KIA: KiiBiee Sone ee 0-18 0.6-2.0 0.16-0.20 5.6-7.3 _| Moderate. 
18-42 0.6-2.0 0.17-0.22 5.6-8.4 _| Moderate. 
42-60 0.6-2.0 0.12-0.22 7 A~§.4 | Low =----.-.>---| High ..—---=--._ Low. 
Lamson 
(6) eebuee tose oe 0-13 0.6-6.0 0.12-0.16 5.6-7.8 | Low __.--------- High —__.__.-_- Low. 
13-32 0.6~2.0 0.11-0.13 6:1-8.4 |\ Low =-<sss--<<=- High? 2c22- 5-2. Low. 
82-60 0.6-6.0 0.04-0.12 7;4-8,4. || Low 2.4 -2ses55e= High 2.222500. Low. 
Landes 
UR a es ee 0-11 2.0-6.0 0.18-0.17 6.1-7.8 | Low ---.-------- LOW ences on oe Low. 
11-60 6.0-20 0.05-0.17 6.1-8.4 | Low ___---------- LOW’ sete Low 
Latty 
lie. ae ee SSeS 0-9 0.06-0.2 0,14-0.18 6.1-7.8 | High ----------- High) os Low 
9-53 0.06-0.2 0.12-0.16 6.6-7.8 | High -_-.------- High -.----.-_-_ Low 
53-69 0.06 0.10-0.14 74-8.4 | High ----------- High ~-----_--_-_ Low. 
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SOIL SURVEY 


TABLE 11.—Physical and chemical properties of soils—Continued 
Ta 
Risk of corrosion 


Soil name and 
map symbol 


Lucas: 
tuB2, LuC2, LuD2 ---------- 


Martisco: 
Ma sx---ecsee-+--- esse 


Mh, Mk -----------+-~---- 


Nappanee: 
NnA, NaB -----~~--------- 


Oshtemo: 


OR aeteecseoceeetel eke 


Pa. eeonceooseueieseenes-= 


Rawson: 


RIB}. (RING. 2 ens seca s 


RmB Rm oo22----.---o-. 


Available 


water 


capacity 


Infin 


0.20-0.22 
0.18-0.20 
0.18-0.22 


0.16-0.19 
0.12-0.14 
0.08-0.12 


0.25-0.35 


0.14-0.18 


0.16-0.20 
0,12-0.16 
0.08-0.14 


0.16-0,22 


0.08-0.12 
0.10-0.14 
0.02-0.04 


0.10-0.15 
0.10-0.14 
0.02-0.04 


0.06-0.08 
0.06-0.08 
0.03-0.06 


0.14-0.22 
0.10-0.14 
0.08-0.12 


0.17-0,22 


soe 


SUSY ASSN 


pee bre Ere RRP 


Pan 
eA 
wm 09 0 


Ree 


Moderate 
Moderate 


tr Le 
SAN Sa wr 
we OO GO 


0G im Oo to 


BoE EES 
Ro Poot 


OOS os 


Aas 
00 00 to 


7.8 | Moderate __-._-- 
: a Moderate _-_ 


Moderate ~------ 


Soil Shrink-swell 
reaction potential 
Uncoated steel Concrete 

pH 
.6-7.38 | Moderate ~--~.-- High, —=----=-=- Low 
.1-7.8 | Moderate —----~-- High ~---------~ Low 
.4-8.4 | Low —.---------- High 2 22esse Low 

5.1-7.8 | Moderate ~------ High: -2s--- esc! Moderate. 
1-7.3 iplieo ea High: anccenccunn Moderate. 
4-8.4 | High ----.------ High: as-4s-<-<<= Low. 
127.8 | ow s2ccnnsceens Highy. 23 so Low. 
.9-8.4 | Low ~----------- High ences eS Low. 
9-8.4 | Low ------------ High: —-------.-— Low. 


High. 
Moderate. 
Low. 
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TABLE 11.—Physical and chemical properties of soils—Continued 


Soil name and 
map symbol 


Roselms: 
RsA,. RsBy easceseche eee 


St. Clair: 
SbB2, SbC2, SbD2 -_----_--___ 


Shinrock: 
SqB SqC Shee cee Oe 


Tuscola variant: 
Tab; TUG eee ses e ees s 


Udorthents: 
Ud. 


Urban land: 


Ur. 


Wallkill: 
We coeeeceeee ees 


*This map unit is made up of two or more dominant kinds of soil. See map unit description for the composition and behavior 


of the whole map unit, 


Depth 


Perme- 
ability 


Infhr 


6.0-20.0 
6.0-20.0 


eos 
toto 7 
ax) 
f—io-k=) 


NOS 


62.0 
6-2.0 
.0-20.0 
0.6-2.0 


0.06-0.6 
2,0-20 


Available 
water 
capacity 


0.11-0.16 
0.09-0.18 
0.08-0.12 


0.17-0.23 
0.10-0,12 
0.09-0.11 


0.06-0.10 
0.10-0.14 
0.06-0.10 


0.18-0.22 
0.10-0.16 
0.10-0.18 


Soil Shrink-swell 
reaction potential 

pH 

5.6-7.3 | Low ------------ 
5.1-7.8 | Low --------~_-- 
5.1-7.8 | Low 221. -_---. 
6.1-7.8 | High ----_-_-_-- 
5.1-6.5 | High —__..__-. 
5.1-7.8 | High ------.---_ 
7,4-8.4 | High ---------__ 
5,6-7.8 | Moderate -_-__--_ 
5.6-7.8 | High ~--_-__--__ 
7.4~8.4 | High ----.-_-_-_ 
5.6-7.8 | Low ----------~~ 
6.1-7.8 | Low ------------ 
6.1-8.4 | High ~.----___-- 
5.6-7.8 | Low -----------_ 
5.6-7.8 | Moderate _-_-_._ 
7.4-8.4 | Moderate ---.--_ 


6.1-7.8 | Moderate _-.-.-. 
6.1-7.8 | Moderate _.-__-_ 
7.4-8.4 | Low _-.----_-_-- 


DOW ope 


LOW cccicnvnceuse 


Low as--32-523U 
LOW isceccaccae ss 


5.6-7.8 | Moderate _-----_ 
5.6~7.8 | Moderate ~-_____ 
452718: | cow ome oc toes 


Risk of corrosion 


Uncoated steel Concrete 
Moderate ~.----- Moderate. 
Moderate _--_--_ Moderate. 
Moderate ~------ Moderate, 
High ~--.-__---- Low. 
Ae h ans Moderate. 
High ~--_--.-_--]. Moderate, 
High -<cncn eee! Low. 
Moderate _...._- Moderate. 
High: ceseceossel Moderate. 
it) a Low, 

LOW aacscesosoce Moderate. 
LOW: aes o5-0e5ee) Moderate. 
High. neocon Su Low. 
Moderate _.--.-- Low. 
Bigh 2ceccsn cose! Moderate. 
Aigh 222-22 seu Low, 


High sooo ce Low. 
High: 22-2525 Low. 
High: ose -2s ne Low 


Moderate ___-~-~ Moderate. 
Moderate _.----- Moderate. 
Moderate ~------ Low. 

Moderate —------ Moderate. 
Moderate ~--..-- Moderate. 
High’ 2s as Moderate. 
FG: oisneocwam Moderate. 
High 220 et Moderate. 
High ~-----__--. Moderate. 
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Soi] name and map symbol 


BIB -----~-~------~=-=---- 


Blount: 
BnA, BnB, BnB2, BoA, BoB --~ 


Boyer: 
BrB, BrC, BsD ~------------ 


Carlisle: 
Ca -W----+.-----+--+ ===, = 


Ce ~------.------------= 


Cp —~-----~-------------= 


Del Rey: 
DeA, DeB, DfA, DB -.-.---- 


Digby: 
DgA, DmA __~--~--------- 


Fulton: 
FsA, FsB, FuA, FuB ~--.----- 


Genesee: 
Ge scemececeenssewencen= 


Glynwood: 
GIB, GiB2, GIC, GIC2, 
GID2, GIE2. 


>HeB: 
Haney part ~-.--------- 
Rawson part ~--~------ 
*HeC: 
Haney part ----------- 
Rawson part ~-.------- 


Haskins: 
HkA, HnA —-.~------..---- 


Hoytville: 


iviceeaekee etc ot eace 


SOIL SURVEY 


TABLE 12.—Soil and. 


[Absence of an entry indicates the feature is not a concern. See text for explanation 


Frequency 


Frequent ~-----.----------- 


Frequent —..-+--...-----. 


Flooding 


av 


Duration 


Months 


water features 


of hydrologic groups. The symbol < means less than; > means greater than] 


WILLIAMS COUNTY, OHIO 


High water table 


Depth 


Ft 


>6.0 


>4.0 


0.5-1.5 


0-0.5 


>6.0 


0-0.5 


0.5-1.5 


0-0.5 


Kind 


Apparent 22-2. 2.,-22-225c 


Perched 


Perched 


Apparent 2.2.2. esd 


Apparent 


Apparent —------_-~-----~. 


Apparent 22-.--.22<-222.-- 


Perched 


Perched 


Apparent 


ADPATONE cee nen 


Perched 


Perched 


Perched 


Perched 
Perched 


Perched 
Perched 


Perched 


Perched 


Months 


Jan-Apr —---_-__-__--_--__ 


Bedrock 


Jan-Apr 


Hardness 


67 


Potential 
frost action 


High. 
Moderate. 


High. 
Moderate. 
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1 Flooding 
Soil name and map symbol logic | 


Duration 


Kibbie: 
KIA, KIB —---.---------~-| Bo | None ~~~~------------- nnn pm 


eae nenge eestor fef eeeceiosoeescs case Jan-JUN sis ncscs eeu ese 


Lucas: 
LuB2, LuC2, LuD2 —---------} Ds | None ~-~-~--~ --------- 2 = nnn nnn 


Martisco: 


Mé. coneeweresot aslo as Long to very long Nov-Jun —-.~..------.---~- 


Me Mk .-----------------| B/D | None ~--_--~~-------------|----------~------- 2-222 -2nn2 nnn nnn nnn nnn 


Nappanee: 
NnA, NnB, NpA -----------| D | None ~~--~-~---------------]--n nnn nnn nnn 


Oshtemo: 
OrB, OrC, OsB —-----------] Bs | None ~-----~--- -- ann nnn rrr PS 


Ottokee: 
O#B _-------------------| A | None ~----------------+ === | --- nnn nnn nn nn nn 


Pm oneeeeeeeeee---------| B/D | None ~-~-~--------------~=|------- nnn nn 


Rawson: 
RIB, RIC, RmB, RmC -------| Bs | None ~~~__----~-----------|--------- nnn oo 


Roselms: 
RsA, RsB ----------------| Ds | None —~--~-------- = --- == =| --- nnn 


St. Clair: 
SbB2, SbC2, SbD2 ____-----| D  —s | None ~-~-_----------- -- === | -- ~~ $n 


$gB, SqC --~--------------| © | None ~----~--~-~---------=|-—--——— nnn o 


Spinks: 
SpB, SpC ----------------| A | None -----~~~-------~--- =| ---- = nn nn nT 


water features—Continued 
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High water table 


Depth 


Ft 


0.5-1.5 


0-0.5 


3.0-6.0 


0-0.5 


0-1.0 


1.5-3.0 


0-0.5 


0-0.5 


0-0.5 


0.5-1.5 


>6.0 


1.5-3.0 


Kind 


Apparent 


Apparent 


Apparent 


Perched _ 


Perched — 


Perched — 


Apparent 


Perched — 


Apparent 


Perched 


Apparent 


Perched 


Perched 


Perched 


Perched 


Perched 


Perched 


Perched 


Perched 


Apparent 


Apparent 


Months 


Bedrock 


Hardness 


Potential 
frost action 


Moderate. 
Moderate. 
High. 
Moderate. 
High. 
High. 
High. 
Moderate. 
Low. 

Low. 
Moderate. 
High. 
Moderate. 
High. 
Moderate. 
Moderate. 
Moderate. 
High. 
High. 
High. 


Low. 
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SOIL SURVEY 


TABLE 12.—Soil and 


. Hydro- Flooding 
Soil name-and map symbol | logic —<—$— $$ $$ $$ $$$ a 
group Frequency Duration Months 

Toledo 

To: cacreceseccoeceecweesse D None _____--------~--------|-----------------+----+------|---------------------------- 
Tuscola variant: 

TuB, TuG o--sss--s.- a= B None _____-------------~--|-------------------+-+----+~-|--------------~------------- 
Udorthents: 

UG weSesseo-eoecce ees Cc None ___-__-_-------------|--------- +--+ --- + ----- +--+ |--------- = === ------ += 
Urban land: 

Ur. 
Wallkill: 

We ote ok ob eeeeos alee D Common ____----.---------|-------------------------+--|+-------------++------------- 
Wallkill variant: 

WIE ok ese ood D Common —--~-----~-------- Brief 22s 266 ee cote ooh Senbececseecaseeeweccceues= 


1This map unit is made up of two or more dominant kinds o: 


ment on a 200-horsepower tractor, but hard bedrock 
generally requires blasting. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action results from the movement of soil moisture into 
the freezing temperature zone in the soil, which 
causes ice lenses to form. Soil texture, temperature, 
moisture content, porosity, permeability, and content 
of organic matter are the most important soil prop- 
erties that affect frost action. It is assumed that the 
soil is not covered by insulating vegetation or snow 
and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most sus- 
ceptible to frost action. Well drained very gravelly or 
sandy soils are the least susceptible. 


Test Data 


This section discusses the physical and chemical 
analyses of the soils in Williams County and indicates 
where these data can be obtained. The engineering 
test data for the soils are also given. 


Physical and chemical analyses 


Most of the soils in Williams County were sampled 
and laboratory data determined by the Agronomy 
Department, Ohio Agricultural Research and Develop- 
ment Center (OARDC), Columbus, Ohio. The physical 
and chemical data obtained on most samples include 
particle-size distribution, reaction, organic-matter 
content, calcium carbonate equivalent, and extract- 
able cations. 

These data were used in the classification and cor- 
relation of these soils and in evaluating their behavior 
under various land uses. Among these data, 11 of the 
profiles were selected as representative for their re- 
spective series and are described in this survey. These 


£ soil. See map unit description for the composition and behavior 


series and their laboratory identification number 
are: Blount (WL-6), Genesee (WL-27), Gilford 
(WL-23), Lamson (WL-29), Lenawee (WL-17) , Nap- 
panee (WL-24), Oshtemo (WL-22), Paulding (WL- 
28), Pewamo (WL-30), Roselms (WL-13), and Tus- 
cola variant (WL-25). 

In addition to the Williams County data, laboratory 
data are also available from nearby counties in 
northwestern Ohio with many of the same soils. These 
data and the Williams County data are on file at the 
Agronomy Department, OARDC, Columbus, Ohio; the 
Ohio Department of Natural Resources, Divisions of 
Lands and Soil, Columbus, Ohio; and the Soil Con- 
servation Service, State Office, Columbus, Ohio. Some 
of these data have been published through special 
studies of soils in Williams and nearby counties (4, 
5 and 13). 


Engineering test data 


The results of analyses of engineering properties of 
several representative soils of the survey are given in 
table 13. 

The data presented are for soil samples that were 
collected from carefully selected sites. The soil profiles 
sampled are representative of the series discussed in 
“Descriptions of the Soils.” The soil samples were 
analyzed mainly by the Soil Physical Studies Labora- 
tory, Ohio State University. Part of the moisture den- 
sity determinations were made by the Ohio Depart- 
ment of Transportation Soil Testing Laboratory. 

The methods used in obtaining the data are listed 
by code in the next paragraph. Most of the codes, in 
parentheses, refer to the methods codes assigned by 
the American Association of State Highway and 
Transportation Officials (AASHTO). The code for 
Unified Classification was assigned by the American 
Society for Testing and Materials. 

The methods and codes are—AASHTO classification 
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water features—-Continued 


High water table Bedrock 
Potential 
frost action 
Depth Kind Months Depth Hardness 
Ft In 
0-0.5 | Perched __--------_------- Dec-May ----------------- O00" pene eenstesetee es eae | Moderate. 
1.5-8.0 | Perched ~--.-------------- Dee-May ~---------------- S00) | eae es High. 
GO! er te ee | ee G0) | 228 oot ee Moderate. 
0-0.5 | Apparent __--.---------~-- Nov-Jun ~----.------~----- 60) onc o  ee High. 
0-0.5 | Apparent _-_-__-_--__--_--_ Nov-Jun _----_~------~_--- 60! | eacaeeeetee eee see escent! High. 


of the whole map unit. 


(M-145-66), Unified classification (D-2487-66T), 
Mechanical analysis (T88-57), Liquid limit (T89-60), 
Plasticity index (T98-56), and Moisture-Density, 
method A (T99-57). 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Williams County. Each soil series is described 
in detail, and then, briefly, each map unit in that series. 
Unless it is specifically mentioned otherwise, it is to be 
assumed that what is stated about the soil series holds 
true for the map units in that series. Thus, to get full 
information about any one map unit, it is necessary to 
read both the description of the map unit and the 
description of the soil series to which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underlying 
material. Each series contains two descriptions of this 
profile. The first is brief and in terms familiar to the 
layman. The second is much more detailed and is for 
those who need to make thorough and precise studies of 
soils. Color terms are for moist soil unless otherwise 
stated. The profile described in the series is represen- 
tative for map units in that series. If the profile of a 
given map unit is different from the one described for 
the series, these differences are stated in describing 
the map unit, or they are differences that are apparent 
in the name of the map unit. 

As mentioned in the section “How This Survey Was 
Made,” not all map units are members of a soil series. 
Urban land, for example, does not belong to a soil 
series, but nevertheless, is listed in alphabetic order 
along with the soil series. 

Preceding the name of each map unit is a symbol. 
This symbol identifies the map unit on the detailed 


soil map. Listed at the end of each description of a map 
unit is the capability unit and woodland subclass in 
which the map unit has been placed. The description of 
each capability unit can be found in the section “Man- 
agement by capability units.” 

The acreage and proportionate extent of each map 
unit are shown in table 14. Many of the terms used in 
describing soils can be found in the Glossary at the end 
of this survey, and more detailed information about the 
terminology and methods of soil mapping can be ob- 
tained from the Soil Survey Manual (15). 


Arkport Series 


The Arkport series consists of well drained, gently 
sloping soils. These soils formed in sandy, water- 
deposited material. 

In a representative profile the surface layer is dark 
grayish brown loamy fine sand about 10 inches thick. 
The subsurface layer, from a depth of 10 to 24 inches, 
is dark brown and pale brown loamy fine sand. The 
subsoil, from 24 to 79 inches, is mostly pale brown 
loamy very fine sand with dark brown very fine 
sandy loam bands. The substratum to a depth of 89 
inches is dark brown, stratified very fine sand and silt 
with grayish brown mottles. 

Arkport soils have a deep root zone but have a low 
available water capacity and are droughty during pro- 
longed dry periods, Permeability is moderately rapid. 

Arkport soils are moderately well suited to farming. 
They are well suited to woodland and to woodland 
wildlife. 

Most areas are used for cultivated crops. A few 
remain wooded. 

Representative profile of Arkport loamy fine sand, 
2 to 6 percent slopes, in a cultivated field NEIZANEY, 
NEI,NE14,, sec. 9, Brady Township, T. 7 N., R. 
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TABLE 13.—Engineering 


Soil name and location 


Blount loam (WL-7): NE, SE%, NEX, 
sec. 35, St. Joseph Township, T. 6 N., R. 1 
BE, about 3 mi. SE of Edgerton, west of 
County Road 6. (Modal.) 


Blount loam (WL-10): NW%, SW%, 
W%, SW, sec. 18, Madison Township, 
T. 9 S, R. 2 W.; 0.15 mi. north of County 
Road R and 120 feet east of County Road 
12. (Modal.) 


Boyer loamy sand (WL-12): SE%, SE%, 
E%, sec. 32, St. Joseph Township, T. 6 
N., R. 1 E.; 55 feet west of cemetery fence 
and 25 feet south of County Road A-3. 
(Modal.) 


Fulton silty clay loam (WL-14): NE, 
E%, SW%, NE%, sec. 31, Springfield 
Township, T. 6 N, R. 4 E.; 120 feet west 
and 375 north of field boundaries. ( Modal.) 


Gilford (WL-23): SW%, SEX%, NE%, 
NEX, sec, 10, Pulaski Township, T. 6 N., 
R. 3 E.; 240 feet west of County Road 17. 
(Modal.) 


Glynwood loam (WL-4): SEK, NW%, 
NE%, NW%, sec. 17, Northwest Town- 
ship, T. 9 S, R. 4 W.; 0.2 mi. west of 
County Road 150 on County Road S. (con- 
tains less clay than modal in horizons be- 
low a depth of 22 inches.) 


Glynwood loam (WL-5): NW%, SW%, 
NW%, NW4, see. 5, Florence Township, 
T.7N., R. 1 E.; 0.15 mi. south of County 
Road M and 50 feet east of County Road 
2, (contains less clay than modal in 
horizons below a depth of 15 inches.) 


Glynwood loam (WL-8): SW%,SW%, 
SE4%, sec. 33, Center Township, T. 6 N., 
R. 2 E.; 10 feet east and 60 feet north of 
telephone pole along south side of County 
Road A, (contains slightly more clay than 
modal in horizons below a depth of 27 
inches.) 


Tan? silty clay (WL-20): NE%,SE%, 

SE%, NE, sec. 31, Springfield Town- 
ship, T. 6 N, R. 4 E; 35 feet south of field 
boundary and 90 feet west of small barn. 
(Modal.) 


Parent material 


Glacial till ----.---------- 


Glacial till ----.-----.---_ 


Water deposited loamy and 
sandy materials overly- 
ing gravel and sand. 


Lacustrine clays and silts_- 


Sandy outwash deposits____ 


Glacial til] --------------- 


Glacial till ---------.----- 


Glacial till ..--_--------~- 


Lacustrine clay ~--.------ 


Report 
number 


19073 
19074 
19075 


19082 
19083 
19084 


19993 
19994 
19995 
19996 
19997 


20006 
20007 
20008 
20009 
20010 
20011 
20012 


20575 
20576 
20577 
20578 
20579 


19050 
19051 
19052 
19053 
19054 
19055 
19056 
19057 


19058 
19059 
19060 
19061 
19062 
19063 
19064 


19076 
19077 
19078 


20013 
20014 
20015 
20016 
20017 
20018 
20019 
20020 


Depth 


Moisture density 


Maximum Optimum 


Ibjeu ft Pet 


test data 


Percentage passing sieve 
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Percentage smaller than 


ae Mae No | 0.05mm | 0.02mm 
100 96 4 oe roeen eee 
100 95 1 ahaa Comeiresana! 
100 95 1g Seaaeniites Rei aaBen 
100 96 1 ears oe eee 
100 95 i) Seaaeniaele Nene 
100 95 an psmaitmae 


Classification 
Liquid | Plasticity 
limit index 
0.005 mm | 0.002 mm AASHTO Unified 
Pet 
57 |sakeosesne 45 15 | A-7-5(11) ML* 
54 Neseeesea 4 35 12 -6(9) cL 
5D [oecoueeece 35 13 | A-6(9) cL 
BS) hi ees 46 19 | A-7-6(18) CL, ML* 
BB eta oe Se ee Ae |e oe et eee 
52 | neeeaweee= 34 12 | A-6(9) CL 


A-6 (10) 
A-7-6 (12) 
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Soil name and location 


Latty silty clay (WL-20): NW%, SEX, 
NW, NEY, sec. 14, Springfield Town- 
ship, T. 6 N, R. 4 E.; 0.15 mi. east of 
County Road 2850 and 170 feet SE of 
barn. (Modal.) 


Lenawee (WL-17): NW%, NW%, NW4%, 
SE%, sec. 10, Springfield Township, T. 6 
N, R. 4 E.; 45 feet south of County Road 
E-50, (Modal.) 


Napanee (WL-24): NE%, NW%, SEX, 

EM, sec. 4, Pulaski Township, T. 6 N, 

R. 3 E.; 250 feet north of County Road 

F-75, 1,650 feet east of County Road 15. 
(Modal.) 


Roselms (WL-18): SE%, SE%, SEY, 
SW4, sec. 35, Springfield Township, T. 6 
N., R. 4 E.; 0.6 mile west of State Route 
66, 75 feet north of fence, (Modal.) 


Tuscola variant (WL-25): SW%, NW%, 
SE%, NW%, sec. 16, Brady Township, T. 
7 N., R. 4 E.; 500 feet northwest of house. 
(Modal.) 


Parent material 


Lacustrine clay -..-.___.__ 


Lacustrine silts and clays__ 


Glacial till, reworked on 
top by glacial lake 
action, 


Lacustrine clays -----.---_ 


Stratified silts and sands —- 


TABLE 18.—Engineering 


Moisture density 


Maximum Optimum 


Ibf/cu ft Pet 


*Sample taken from the top part of the B horizon and is slightly outside the range of engineering properties given to repre- 


? NP-Nonplastic. 


4 E., 375. feet south of U.S. Route 20A and 75 feet 


west of County Road 22: 


Ap—0 to 10 inches; dark grayish brown (10YR 
4/2) loamy fine sand; very weak medium 
subangular blocky structure parting to 
weak fine granular; very friable; many 
fine roots; few pebbles; strongly acid; 


abrupt smooth boundary. 


A21—10 to 21 inches; dark brown (7.5YR 4/4) 


loamy fine sand; very weak coarse sub- 


angular blocky structure; very friable; 
common fine roots; 1 percent fine peb- 


bles; medium acid; 


boundary. 


A22—21 to 24 inches; pale brown (10YR 6/3) 


abrupt 


smooth 


loamy fine sand; very weak coarse sub- 
angular blocky structure; very friable; 
common fine roots; few reddish brown 
(5YR 4/4) bands 2 millimeters thick; 
medium acid; abrupt wavy boundary. 
A&B—24 to 76 inches; pale brown (10YR 6/3) 


loamy very fine sand; very weak sub- 
angular blocky structure; very friable; 
irregular dark brown (7.5YR 4/4) very 
fine sandy loam lamellae with weak fine 
angular blocky structure; lamellae are 1 
to 6 inches thick, occurring at depths of 
24, 32, 38, 42, 45 inches and intermit- 
tently below 53 inches; few fine roots; 
slightly acid; abrupt wavy boundary. 


B8—76 to 79 inches; dark brown (10YR 4/3) 


very fine sandy loam; common medium 
distinct grayish brown (2.5Y 5/2) mot- 
tles; weak thin platy structure; friable; 
slightly acid; clear wavy boundary. 


IIC—79 to 89 inches; dark brown (10YR 4/3) 


stratified very fine sand and silt; com- 
mon medium distinct grayish brown 
(2.5Y 5/2) mottles; weak thin platy 
structure; friable; strong brown (7.5YR 
5/6) iron nodules: calcareous: moder- 
ately alkaline. 
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Percentage passing sieve Percentage smaller than 
No. No. No. 
10 40 200 0.05mm | 0.02mm | 0.005 mm 
100 99 99 | 65 
100 99 ee ae ee 13 
100 99 98 | val 
100 99 GO i ee eda el 68 
100 99 (38) | een ok ie (ree ete eee 68 
100 99 99) |e ate ee 67 
100 99 99! ian es eco eens! 75 
100 99 52 
100 99 54 
100 99 57 
100 99 58 
100 99 64 
100 99 53 
100 99 50 
100 100 001 oa eee |e 46 
99 97 0) | ne (ne 45 
99 98 88 fo oee eee eee 65 
98 95 BO ec cpetel eae le 56 

100 97 2 i (eee [eee erg 

100 99 OB ee en 

100 99 98 o) oo eo eo 

100 100 CH (eer pe eyes eer 

100 100 2) a) [ae eee Fe one eee 

100 100 p00 32) (een eae & (eee 

100 100 100: Leo en ees 

100 100 OQ irae oer eee 

100 99 86 ooo alee 

100 100 2 een eee eee eee eee 


sent the main part of this horizon. 


The depth to carbonates ranges from 40 to 110 
inches. The thickness of the solum ranges from 45 to 
90 ee Depth to first lamellae ranges from 20 to 30 
inches. 

The Ap horizon is generally 4 to 11 inches thick. It 
is dark grayish brown, grayish brown, or brown in 
10YR hue, value of 4 or 5, and chroma of 2 or 3. Re- 
action ranges from strongly acid to neutral. 

The A2 horizon and the A2 part of the A&B horizon 
are 7.5YR or 10YR hue, value of 3 through 6, and 
chroma of 3 or 4. The texture ranges from fine sand to 
loamy very fine sand. Reaction ranges from strongly 
acid to slightly acid. 

The Bt part of the A&B horizon is lamellae that 
range from one-fourth inch to 6 inches thick and have 
a total thickness of 10 to 18 inches. It ranges from 
5YR through 10YR hue, value of 3 through 5, and 
chroma of 3 or 4. The texture ranges from loamy fine 
sand to very fine sandy loam. Reaction ranges from 
strongly acid to slightly acid. 

The C horizon is 10YR hue, value of 4 through 6, 


75 


Classification 

Liquid | Plasticity 

limit index 
0.002 mm AASHTO Unified 

Pet 

ee CS | Ao) Cd| CtCtC~* 
ee eccenie *  & 3, 37 | A-7-6(20) |CH 
pee eee eas: 58 | 381| A-7-6(20) | CH 
Seaeoeee 59 80 | A-7-6(20) CH 
50 ii | A-7-5(10) | ML,MH? 
Geren ee 50| 25 | A-7-6(16) | CL,CH 
pape para 40; it | A-6(8)—=«<C(C MES ‘(Cté;C~S~™S 
ees 36 16 | A~6(10) CL 
ee SS 30 12 | A-6(9) CL 
eee AL 21 | A-7-6(13) CL 
Ser seee 33 16 | A-6(10) CL 


and chroma of 3 through 5. Stratified textures range 
from very fine sand to silt. The reaction ranges from 
neutral to moderately alkaline. This horizon is cal- 
careous in places. 

Arkport soils are the well drained members of a 
drainage sequence that includes the very poorly 
drained Lamson soils. Arkport soils are similar to 
Spinks soils but have slightly more clay in the lamellae 
in the subsoil. They resemble Ottokee soils but do not 
have gray mottles in the subsoil and have slightly 
more clay in the lamellae. 

ApB-——Arkport loamy fine sand, 2 to 6 percent 
slopes. This soil occurs as long strips on deltas and 
outwash plains. Slopes are gentle and short. 

Included with this soil in mapping are spots of the 
poorly drained Lamson and the moderately well 
drained Tuscola variant. These spots are generally less 
than 2 acres in size and occur on the more level areas 
and lower parts of slopes. Small areas of Ottokee soils 
are also included. 

A moderate erosion hazard is the major limitation 


76 


SOIL SURVEY 


TABLE 14.—Acreage and proportionate extent of the soils 


Map 


symbol 


ApB 
BIB 


BnB2 
BoA 


Soil name Acres | Percent al Soil name Acres 
Arkport loamy fine sand, 2 to 6 KIA Kibbie very fine sandy loam, 
percent slopes ---------------- 274 0.1 0 to 2 percent slopes --------_- 1,860 
Belmore sandy loam, 1 to 6 KIB Kibbie very fine sandy loam, 
percent slopes __------____--__ 461 0.2 2 to 6 percent slopes _-_-_---__ 327 
Blount loam, 0 to 2 percent La Lamson very fine sandy loam —_-_- 841 
apes oe ey cee aaeass 35,270 13.11 Lb eee pamidy IOAM) os seed 738 
Blount loam, 2 to 6 percen Le atty silty clay ---_-_------_-__- 7,731 
Slopes ec2s ee 46,100 17.11 Uf Lenawee silty clay loam ~------_- 4,569 
gees oo 2 Mf 4 pan a8 a LuB2 Lucas a clay loam, 2 to 6 Lae ing 
slopes, moderately eroded ~.~.-- . cent slopes, moderately eroded_- 7! 
Blount loam, loamy substratum, LuC2 Lucas silty clay loam, 6 to 12 per- 
0 to 2 percent slopes ~-..-.---- 698 0.3 cent slopes, moderately eroded__ 500 
agree pees ony substratum, oni 4.7} te? Lucas silty clay loa, 5 to 2 nee a 
o 6 percent slopes ~--.-----_ : . cent slopes, moderately eroded_- 
Bono silty clay loam __.__-___--- 2,082 0.81 ys Martisco muck _-------___-_____- 116 
aie loamy sand, 1 to 6 percent nant 0.4] Me Mermil! loam ~------------------ ator 
slopes ----~---—---~~-~-------- “A Mh Mill. TOaN ose eS ? 
eee loamy sand, 6 to 12 percent 16 an Mk Millrove aey leant Goeth wre Sertas 426 
slopes ~-~--------------------- LINDA loam, 0 to 2 t 
Boyer gravelly loamy sand, 12 to : . i ee aaa ee 1,678 
oo ------------- Z Pi 8) NnB Nappanee loam, 2 to 6 percent a 
aap Rene ee , : slopes =2-=-=-.--—--2 oe ee 
Ceresco sandy loam —--~--------- 358 i NpA Nappanee silty clay loam, 0 to 2 
Cohoctah loam —-------~.~------ 226 0° percent slopes _------------_-- 1,906 
Colwood silt loam -_~----------- 444 “1 OrB Oshtemo loamy sand, 2 to 6 
metre loam, 0 to 2 percent: pati 0.9 percent slopes -_-----__---_--__ 1,418 
Del Rey Toam, 2 to 6 percent aa cima heer encom 268 
slopes asoecene See 865 314.5 | Oshtemo sandy loam.2to6 
Del Rey silty clay loam, 0 to 2 OsB einen ge a ae ion 7 er 
percent slopes SSS SS See 3,581 1.8 O+B Ottokee fine sand 0 to 6 aan : 
Del Rey silty clay loam, 2 to 6 ‘i 
percent slopes ----------_----- 1,138 
percent slopes -_~_~----------- 982 047 5 Paulding clay ________________ 718 
aa aise ie Sbabasinale 2.392 0.9|| Pm Pewamo silty clay loam _-.-_-__-- 21,018 
Digby loam, 0 to 3 percent . RIB Rawson cet loam, 2 to 6 2990 
slopes: 2-2-2 52 eee seoeescs 2 482 0.9 percent slopes ———-—.————______ . 
Edwards muck _____.__-----_--_- "108 (@) | RIC Rawson sandy loam, 6 to 12 
Rel losin 2 ee ee 1.826 0.7 percent slopes -_~-____.----.-- 288 
Fulton loam, 0 to 2 percent : RmB eres loam, 2 to 6 percent 1.151 
SIOPES 2nsesohe cece u eee 1,466 0.5 DES ear e eae ee . 
Fulton loam, 2 to 6 percent ee RmC eee loam, 6 to 12 percent she 
slopés 22-- 22a sec ane sees 295 . POEs Saw ae eee Sa eke eee 
Putten silty clay loam, 0 to 2 RnA Rimer loamy fine sand, 0 to 3 
percent slopes --_______-___-__ 5,661 21 percent slopes ~--------------- 583 
Fulton silty clay loam, 2 to 6 RsA Roselms silty clay, 0 to 2 percent 
percent slopes -.----------~--- 1,158 0.4 slopes .----—---~-~~-~----~~-~- 1,185 
Genesee loam ~----------------- 1,396 0.5 |} RsB Roselms silty clay, 2 to 6 percent 
Gilford fine sandy loam ~~._~~--_ 1,576 0.6 slopes _____~-~~-------~-~----- 318 
Glynwood loam, 2 to 6 percent SbB2 St. Clair silty clay loam, 2 to 6 
slopes -------_-_-_--__-------_| 11,651 4.3 percent slopes, moderately 
Glynwood loam, 2 to 6 percent eroded ~_----------------_--.- 232 
slopes, moderately eroded ~___-- 6,269 2.3] SbC2 St. Clair silty clay loam, 6 to 12 
Ses loam, 6 to 12 percent Searatt slopes, moderately ing 
slopes ~------_---_~--_-~---.-- 1,333 0.5 eroded ~-_~----._~---_-_---~.- 
Glynwood loam, 6 to 12 percent SbD2 St. Clair silty clay loam, 12 to 25 
slopes, moderately eroded --__-- 8,011 3.0 percent slopes, moderately 
Glynwood loam, 12 to 18 percent eroded ~------------._-_._____ 157 
slopes, moderately eroded ~----_ 2,900 1.1] SdB Seward loamy fine sand, 2 to 6 
Glynwood loam, 18 to 40 percent percent slopes _-__---_-_______ 1,281 
slopes, moderately eroded ______ 949 0.4 || SqB Shinrock silt loam, 2 to 6 percent 
Haney loam, 1 to 6 percent SlOpGS.2 2-4 SoS 357 
a eee eee roar 2,871 1.1] Sqc et silt loam, 6 to 12 percent 
aney-Rawson sandy loams, SIODES cnccieceturmeancaneciw sen 182 
1 to 6 percent slopes __________ 748 0.3] Sh Shoals loam ~----------.-_--___- 2,753 
Haney-Rawson sandy loams, Sn Sloan loam —--.-.---..-. 5,097 
6 to 12 percent slopes -----_-__ 286 0.1]| So Sloan silty clay loam ~----___-__ 1,852 
Haskins sandy loam, 0 to 3 SpB Spinks fine sand, 2 to 6 percent 
percent slopes ---------_-_-__- 5,790 2.2 slopes 222-5---¢ oc enone coe 592 
oe loam, 0 to 3 percent SpC Spinks fine sand, 6 to 18 percent 
SIO PCS io 11,100 41 Slopes, 22 et 824 
Hoytville clay ----------------_- 3,322 1.2]] To Toledo silty clay ------.-----____ 1,915 


Percent 


So 2 SNES SS HNSSS 
ow for) wao~ tw iy) bl “1to coe ~a 


2S 
moa 


0.1 


WILLIAMS COUNTY, OHIO 


77 


TABLE 14.—-Acreage and proportionate extent of the soils—Continued 


Ps Soil name Acres | Percent Ree Soil name Acres | Percent 

TuB. Tuscola variant fine sandy loam, Wk Wallkill variant silty clay loam___ 782 0.3 
1 to 6 percent slopes -__._______ 608 0.2 Gravel pits ---.--.---________ 356 0.1 

Tuc Tuscola variant fine sandy loam, Made land -_.______-_-_-____-__ 59 (@) 
6 to 12 percent slopes _________ 279 0.1 Sand: pits: cics2c2h 64 (*) 

Ud Udorthents ~~~... -_____. 1,402 0.5 Water aco sscte ie eee 971 0.4 

Ur Urban land ~-_--.-_ 224 0.1 =———— 

We Wallkill silt loam 561 0.2 Total’ voce sess ee 269,312 100.0 


* Less than 0.1 percent. 


for farming. Droughtiness is also a problem. Soil blow- 
ing, which removes the surface soil and causes sand 
abrasion of plant seedlings, is a serious hazard. Mod- 
erately rapid permeability and sandy texture are limi- 
tations for some nonfarm uses. 

Most areas are used for crops. Some are wooded. 
This soil is moderately well suited to farming if erosion 
and soil blowing are controlled. Capability unit Ile-3; 
woodland suitability 3s. 


Belmore Series 


The Belmore series consists of well drained, gently 
sloping soils on beach ridges. These soils formed in 
water-deposited loamy materials and the underlying 
gravelly sandy and sandy material. They are com- 
monly on shorelines of former glacial lakes, particu- 
larly on various stages of Lake Maumee. They occupy 
crests and upper parts of slopes on beach ridges. 

In a representative profile the surface layer is dark 
grayish brown sandy loam 9 inches thick. The upper 
part of the subsoil, from 9 to 15 inches, is dark brown 
sandy loam. The middle part, from 15 to 30 inches, is 
dark brown sandy clay loam. The lower part, from 30 
to 45 inches, is dark reddish brown and dark brown 
gravelly sandy clay loam. The substratum to a depth of 
72 inches is brown and pale brown stratified sandy 
and gravelly material with lenses of silty material. 

Belmore soils have a deep root zone and a moderate 
available water capacity, but they are droughty during 
prolonged dry periods. Permeability is moderately 
rapid in the surface layer and subsoil and rapid in the 
substratum. 

Belmore soils are moderately well suited to farming. 
They are well suited to openland wildlife and wood- 
land. Limitations for most nonfarm uses are slight 
to moderate. 

Most areas are used for cultivated crops or pasture. 
A few are wooded. 

Representative profile of Belmore sandy loam, 1 to 6 
percent slopes, in a cultivated field NE14NEY,NW1,, 
sec. 34, Jefferson Township; T. 7 N., R. 3 E., 0.1 mile 
west of U.S. Route 127, and 18 feet south of County 
Road H: 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) sandy loam; very weak medium 
platy structure parting to moderate fine 
granular; very friable; many fine roots; 
1 percent coarse gravel and 2 percent 


fine gravel; neutral; abrupt smooth 
boundary 

B1—9 to 15 inches; dark brown (10YR 4/3) 
heavy sandy loam; weak medium sub- 
angular blocky structure; very friable; 
common fine roots; very dark grayish 
brown (10YR 3/2) fillings in channels; 
2 to 8 percent fine gravel; slightly acid; 
clear smooth boundary. 

B21t—15 to 21 inches; dark brown (7.5YR 4/4) 
light sandy clay loam; weak medium an- 
gular blocky structure; friable; common 
fine roots; thin very patchy clay films 
on faces of peds; 3 to 4 percent fine 
gravel; neutral; clear wavy boundary. 

B22t—21 to 30 inches; dark brown (7.5YR 4/4) 
sandy clay loam; weak coarse angular 
blocky structure parting to moderate me- 
dium subangular blocky; friable; com- 
mon fine roots; thin very patchy clay 
films on faces of peds; 3 to 4 percent 
fine gravel; mildly alkaline; clear wavy 
boundary. 

TIB23t—30 to 88 inches; dark reddish brown 
(5Y¥YR 3/3) gravelly sandy clay loam; 
weak coarse subangular blocky structure 
parting to moderate medium subangular 
blocky; friable; common fine roots; thin 
patchy clay films on vertical and horizon- 
tal faces of peds and on gravel; 16 to 
18 percent fine gravel; mildly alkaline; 
abrupt wavy boundary. 

JIB3t—38 to 45 inches; dark brown (7.5YR 3/2) 
gravelly sandy clay loam; weak coarse 
subangular blocky structure parting to 
weak medium subangular blocky; fri- 
able; common fine roots; thin patchy clay 
films on faces of peds and on gravel and 
sand grains; 20 to 30 percent fine gravel; 
mildly alkaline; abrupt irregular bound- 


ary. 

ITIC1—45 to 52 inches; brown (10YR 5/3) 
gravelly loamy sand; single grained; 
loose; few fine roots; thin lenses of silty 
material; 20 to 30 percent fine gravel; 
calcareous; moderately alkaline; abrupt 
wavy boundary. 

IVC2—52 to 72 inches; pale brown (10YR 6/3) 
stratified sand, gravelly sand, and silt; 
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single grained; loose; 20 to 30 percent 
fine gravel; calcareous; moderately alka- 
line. 

The depth to carbonates ranges from 37 to 55 inches. 
The thickness of the solum ranges from 39 to 53 inches. 
Gravel content in the solum ranges from 2 to 15 per- 
cent in the upper part and from 10 to 35 percent in 
the lower part. 

The A horizon is 10YR hue, value of 4 or 5, chroma 
of 2 or 3. Reaction ranges from slightly acid to neutral. 
Some pedons have a thin A2 horizon. 

The B horizon is 10YR to 7.5YR hue with individual 
subhorizons of 5YR. Value is 3 through 5, and chroma 
is 2 through 4. The texture ranges from heavy sandy 
loam to sandy clay loam and gravelly analogs of these 
textures. Reaction ranges from slightly acid to neutral 
in the upper part and slightly acid to mildly alkaline 
in the lower part. 

The C horizon is 2 feet to several feet thick. It is 
1OYR hue, value of 4 through 6, and chroma of 3 
through 6. The texture ranges from loamy sand to 
sandy loam with strata of silt loam, sand, and gravelly 
analogs of these textures. 

Belmore soils are the well drained members of a 
drainage sequence that includes the very poorly 
drained Millgrove soils, the somewhat poorly drained 
Digby soils, and the moderately well drained Haney 
soils. Belmore soils resemble Oshtemo soils but have 
more clay throughout the subsoil. They are similar to 
Boyer soils but have a thicker solum. 

BIB—Belmore sandy loam, 1 to 6 percent slopes. 
This gently sloping soil occupies crests and upper 
slopes on beach ridges of former glacial lakes. Most 
slopes are short. The soil is very friable, has good 
tilth, and is easy to keep in good tilth. 

Included with this soil in mapping are small areas 
of the well drained Oshtemo soils and the moderately 
well drained Haney and Rawson soils. Also included 
are small areas of the somewhat poorly drained Digby 
and Haskins soils and the very poorly drained Mill- 
grove and Mermill soils on lower parts of slopes or in 
depressions and swales. A few areas have a loam sur- 
face layer. 

Water erosion and soil blowing are the major limi- 
tations for farming. Droughtiness during prolonged 
dry spells is also a limiting factor, The moderately 
rapid permeability is a limitation for some nonfarm 
uses of this soil. 

Most areas are used for crops, but some are wooded. 
This soil is well suited to farming if erosion and soil 
blowing are controlled. It has slight limitations for 
most recreational and urban uses. Capability unit 
IIe-1; woodland suitability 20. 


Blount Series 


The Blount series consists of somewhat poorly 
drained, nearly level to gently sloping soils on till 
ee moraines. These soils formed in loamy gla- 
eial till. 

In a.representative profile the surface layer is dark 
grayish brown loam about 8 inches thick. The subsoil, 
from 8 to 16 inches, is mottled dark brown clay, and 
from 16 to 31 inches, is mottled dark grayish brown 
and dark brown clay loam. The substratum to a depth 


of 60 inches is brown clay loam glacial till mottled with 
dark gray. 

Blount soils have a moderately deep root zone and a 
moderate available water capacity. Permeability is 
slow to moderately slow in the subsoil and substratum. 
These soils are saturated for significant periods in win- 
ter and spring and dry slowly unless adequately 
drained. 

Blount soils are well suited to farming if excess 
water is removed. They are well suited to openland 
wildlife. Limitations for most nonfarm uses are mod- 
erate to severe. ; : 

_ Most areas have been cleared and are used for cul- 
tivated crops and pasture. A few are wooded. 

Representative profile of Blount loam, 2 to 6 percent 
slopes, in a cultivated field SEIZSEYZANEYSEY 
sec, 25, Madison Township; T. 9 S., R. 2 W., 0.3 mile 
north of County Road P on County Road 18; 70 feet 
west of County Road 18 and 67 feet north of field 
boundary: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) loam; weak medium subangular 
blocky structure; friable; many fine 
roots ; few pebbles; neutral; abrupt wavy 
boundary 

Bit—8 to 11 inches; yellowish brown (10YR 5/4) 
clay; few fine faint dark yellowish brown 
(10YR 4/4) and yellowish brown (10YR 
5/6) mottles; moderate medium suban-. 
gular blocky ‘structure; firm; common 
fine roots; grayish brown (10YR 5/2) 
silt coatings up to 2 millimeters thick; 
2 percent glacial pebbles; thin very 
patchy dark yellowish brown (10YR 
4/4) clay films; strongly acid; abrupt 
wavy boundary. 

B2it—11 to 16 inches; dark brown (10YR 4/8) 
clay; many medium faint dark grayish 
brown (10YR 4/2) and few medium dis- 
tinct strong brown (7.5YR 5/6) mottles: 
weak medium prismatic structure part- 
ing to moderate fine angular blocky; 
firm; common fine roots; dark grayish 
brown (10YR 4/2) ped surfaces; 2 per- 
cent glacial pebbles; thin patchy dark 
grayish brown (10YR 4/2) clay films; 
few very dark gray (10YR 3/1) stains; 
medium acid; clear wavy boundary. 

B22t—16 to 24 inches; dark grayish brown (10YR 
4/2) clay loam; common fine distinct 
dark gray (10YR 4/1) and dark yellow- 
ish brown (10YR 4/4) mottles; moder- 
ate medium prismatic structure parting 
to moderate medium angular blocky; 
very firm; few fine roots; 2 percent gla- 
cial pebbles; thin continuous dark gray- 
ish brown (10YR 4/2) clay films; mildly 
alkaline; clear smooth boundary. 

B3t—-24 to 31 inches; dark brown (10YR 4/3) 
clay loam; many fine distinct grayish 
brown (10YR 5/2) mottles; weak me- 
dium prismatic structure parting to 
moderate medium angular blocky; very 
firm; few fine roots; 2 percent glacial 
pebbles; thin dark grayish brown (10YR 
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4/2) clay films on vertical faces of peds; 
calcareous; moderately alkaline; clear 
wavy boundary. 

C—31 to 60 inches; brown (10YR 4/8) clay loam; 
many medium distinct dark gray (10YR 
4/1) mottles; weak medium platy struc- 
ture; very firm; 3 to 4 percent glacial 
pebbles; calcareous; moderately alkaline. 

The depth to carbonates ranges from 16 to 27 inches. 
The thickness of the solum ranges from 21 to 37 inches. 
The glacial pebble content ranges from 2 to 5 percent 
throughout the profile. 

The Ap horizon is 10YR hue, value of 4, and chroma 
of 1 or 2. The A2 horizon, where present, is 2 to 5 
inches thick and is 10YR hue, value of 5 or 6, and 
chroma of 2 through 4. 

The B horizon is 10YR hue, value of 4 or 5, and 
chroma of 2 to 4, The texture ranges from clay loam 
to clay. Reaction ranges from strongly acid in the 
upper part to moderately alkaline in the lower part. 
In places this horizon is calcareous. 

The C horizon is loam or clay loam calcareous gla- 
cial till. It is 1OYR hue, value of 4 or 5, and chroma 
of 3 or 4. 

Blount soils are the somewhat poorly drained mem- 
bers of a drainage sequence that includes the moder- 
ately well drained Glynwood and very poorly drained 
Pewamo soils. Blount soils are similar to Nappanee 
and Del Ray soils, but they have a less clayey subsoil 
than Nappanee soils and, unlike the Del Ray soils, lack 
stratification. They also contain more pebbles. 

BnA—Blount loam, 0 to 2 percent slopes. This nearly 
level soil occurs on glacial till uplands. Surface runoff 
is slow, and ponding is common. 

Included with this soi] in mapping are narrow strips 
of the very poorly drained Pewamo soils. Also included 
are some areas of soils with a sandy or gravelly sur- 
face layer. A few areas southwest of Edon, where the 
upper 1 or 2 feet of soil formed in stratified moderately 
fine textured material, are also included. 

Seasonal wetness is the major limitation for farm- 
ing. Soil blowing and water erosion are minor hazards 
especially on fall plowed ground. Seasonal wetness and 
slow permeability are limitations for many nonfarm 
uses, 

This soil is well suited to farming if the excess water 
is removed. Most areas are used for crops, but some 
remain wooded, Blount soils have moderate to severe 
limitations for recreational and urban developments. 
Capability unit IIw-5; woodland suitability 3w. 

BnB—Blount leam, 2 to 6 percent slopes. This 
gently sloping soil occurs on uplands. Most areas are 
moderate to large and occur as long, low rises and 
knolls. Some areas are along drainageways. This soil 
has the profile described as representative of the series. 
Surface runoff is moderate, and water seldom ponds. 

Included with this soil in mapping are narrow strips 
of the very poorly drained Pewamo soil in natural 
drainageways and low spots. Spots of the moderately 
well drained Glynwood soils are included on the steeper 
areas. Also included are some areas of soils with a 
sandy or gravelly surface layer and a few areas of 
soils southwest of Edon where the upper soil layers 
formed in stratified moderately fine textured material. 

The hazard of erosion is the major limitation for 


farming. Seasonal wetness is also a severe limitation. 
Seasonal wetness and slow permeability are limitations 
for many nonfarm uses. 

Most areas are used for crops, but some are wooded. 
This soil is well suited to farming if excess water is 
removed and the soil is protected from erosion. It has 
moderate to severe limitations for recreational and 
urban developments. Capability unit Ile—-4; woodland 
suitability 3w. 

BnB2—Blount loam, 2 to 6 percent slopes, moder- 
ately eroded. This gently sloping soil is in the uplands. 
In most areas slopes are 4 to 6 percent. This soil occurs 
as long strips on breaks along drainageways and on 
long low rises. It has a profile like the one described 
as representative of the series, but erosion has removed 
part of the original surface layer. The present surface 
layer is a mixture of the original surface layer and 
material from the more clayey, upper part of the sub- 
soil. This soil has a slightly lower available water 
capacity and has poorer tilth than the less eroded 
Blount soils. 

Included with this soil in mapping are narrow strips 
of the very poorly drained Pewamo soil in natural 
drainageways and low spots. Areas of the moderately 
well drained, steeper Glynwood soils and some areas 
of soils with a sandy or gravelly surface layer are also 
included. . 

Soil erosion is the major limitation for farming. 
Seasonal wetness is also a limitation. Seasonal wetness 
and slow permeability are limitations for many non- 
farm uses. 

Most areas are used for crops and pasture. This 
soil is well suited to farming if it is protected from 
erosion and excess water is removed. It has moderate 
to severe limitations for recreational and urban de- 
spent Capability unit IIe-3; woodland suitabil- 
ity 3w. 

BoA—Blount loam, loamy substratum, 0 to 2 per- 
cent slopes. This nearly level soil is in uplands on the 
Wabash Moraine in the northwestern part of the 
county. It occurs as low knolls and long, low rises and 
on tablelike flats on the crests of the moraine. Its pro- 
file differs from the one described as representative of 
the series in having loam texture in the substratum 
and a thicker surface layer. 

Included with this soil in mapping are small areas 
of the very poorly drained Pewamo soils along drain- 
ageways and in low spots. Areas of the sandier Rimer 
and Haskins soils are also included in some areas. 

Seasonal wetness is the major limitation for farm- 
ing. Seasonal wetness and moderately slow to slow 
permeability are limitations for many nonfarm uses. 

Most areas are used for crops or pasture. Some areas 
are wooded. This soil is well suited to farming if excess 
water is removed. It has moderate to severe limitations 
for recreational and urban developments. Capability 
unit IIw-5; woodland suitability 3w. 

BoB—Blount loam, loamy substratum, 2 to 6 per- 
cent slopes. This gently sloping soil is on low rises, on 
knolls, and on slope breaks adjacent to small drainage- 
ways. Slopes are generally short to moderate. The pro- 
file differs from the one described as representative of 
the series in having loam texture in the substratum. 
Surface runoff is moderate. 

Included with this soil in mapping, in more sloping 
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areas, are areas of Glynwood soil and areas of mod- 
erately eroded soils. Also included are areas of the 
more sandy Rimer and Haskins soils and areas of soils 
over gravelly clay loam or gravelly sandy loam instead 
of loam. 

The hazard of erosion is the major limitation for 
farming. Seasonal wetness is also a limitation. The 
seasonal high water table and moderately slow to slow 
permeability are limitations for many nonfarm uses. 

Most areas are used for crops. Some are wooded. 
This soil is well suited to farming if excess water is 
removed and the soil is protected from erosion. It has 
moderate to severe limitations for recreational and 
urban developments. Capability unit Ile-4; woodland 
suitability 3w. 


Bono Series 


The Bono series consists of very poorly drained soils 
in depressional areas on moraines and till plains. These 
soils formed in fine textured lacustrine sediments. 

In a representative profile the surface layer is very 
dark gray silty clay loam 12 inches thick. The subsoil, 
from 12 to 36 inches, is mottled, gray silty clay. The 
substratum to a depth of 68 inches is mottled, gray 
and dark grayish brown stratified loam and clay loam 
with thin lenses of loamy fine sand and gravelly sandy 
loam. 

Bono soils have a deep root zone when the water 
table is low and a moderate available water capacity. 
Permeability is slow to very slow. The soils are satu- 
rated for long periods in winter and spring and dry 
slowly in spring unless drained. Ponding is common. 

Bono soils are well suited to farming if the excess 
water is removed. They are also well suited to wetland 
wildlife. Limitations for most nonfarm uses are se- 
vere. 

Most areas are used for cultivated crops or pasture. 
A few are wooded. 

Representative profile of Bono silty clay loam in a 
cultivated field SWI4SWIASWIASE, sec. 16, Madi- 
son Township; T.958., R. 2 W., 88 feet north of Future 
Farmers of American Welcome sign on County Road 
R: 


Ap—0 to 12 inches; very dark gray (10YR 3/1) 
heavy silty clay loam; weak fine suban- 
gular blocky structure; friable; common 
fine roots; neutral; abrupt smooth 
boundary. 

B21g—12 to 21 inches; gray (5Y 5/1) light silty 
clay; common fine distinct dark brown 
(75YR 4/4) mottles; weak medium 
prismatic structure parting to weak me- 
dium subangular blocky; firm; common 
fine roots; gray (N 5/0) prism faces 
with dark gray (N 4/0) organic stains; 
few snail shells; moderately alkaline; 
gradual smooth boundary. 

B22g—21 to 28 inches; gray (5Y 5/1) silty clay; 
few fine distinct dark brown (7.5YR 
4/4) mottles; weak medium prismatic 
structure parting to weak medium sub- 
angular blocky; firm; common fine roots; 
dark gray (N 4/0) prism faces and fill- 


ing in old root channels; moderately al- 
kaline; gradual smooth boundary. 

B23g—28 to 36 inches; gray (5Y 5/1) silty clay; 
many medium distinct olive brown (2.5Y 
4/4) mottles; weak medium prismatic 
structure parting to weak coarse suban- 
gular blocky; firm; few fine roots; gray 
(N 5/0) prism faces; moderately alka- 
line; abrupt smooth boundary. 

IIC1lg—36 to 47 inches; gray (5Y 5/1) loam with 
thin strata of loamy fine sand and grav- 
elly sandy loam; few fine distinct dark 
brown (10YR 4/3) mottles; moderate 
thick platy structure; friable; 2 percent 
coarse gravel; moderately alkaline; 
abrupt smooth boundary. 

TIIC2g—47 to 68 inches; dark grayish brown 
(2.5Y 4/2) heavy clay loam; many 
coarse distinct gray (5Y 5/1) and com- 
mon medium distinct dark yellowish 
brown (10YR 4/4) mottles; massive; 
firm; 5 percent coarse gravel; moder- 
ately alkaline. 

The thickness of the solum ranges from 25 to 40 
inches. 

The A horizon is generally 11 to 14 inches thick 
el is a or 2.5Y hue, value of 2 or 3, and chroma 
of 1 or 2. 

The B horizon is 10YR through 5Y hue or neutral, 
value of 4 or 5, and chroma of 0 through 2. The tex- 
ture is silty clay with less than 12 percent sand. 
Reaction ranges from mildly alkaline to moderately 
alkaline. In places this horizon is calcareous in the 
lower part. 

The C horizon is 1 foot to several feet of stratified 
loam to silty clay, with thin lenses of silt to fine sand 
or gravelly sandy loam. It is 2.5Y or 5Y hue, value of 
4 or 5, and chroma of 0 through 2. 

Bono soils are the very poorly drained members of a 
drainage sequence that includes the somewhat poorly 
drained Fulton soils and the moderately well drained 
Lueas soils, The very poorly drained Toledo soils, which 
have a thinner, darker surface layer than Bono soils, 
are also in this drainage sequence. 

Bono soils occupy positions similar to those of Len- 
awee, Paulding, and Wallkill soils. They have a slightly 
more clayey and a slightly thicker, dark surface layer 
than Lenawee soils. They are less clayey throughout 
and have a darker surface layer than Paulding soils. 
Bono soils differ from Wallkill soils in having clayey 
instead of organic lower horizons. 

Bp—Bono silty clay loam. This soil occurs in oval or 
long depressional areas on the Fort Wayne and Wabash 
Moraines and on the till plain. The surface crusts after 
heavy rains and cracks when dry. 

Included with this soil in mapping are small areas 
of Pewamo soils that formed in glacial till. Also in- 
cluded are small areas of Mermill and Millgrove soils 
near the edge of the areas. Some areas of Wallkill 
soils near the center of the depressions are also in- 
cluded. 

Wetness is the major limitation for farming. The 
soil dries out slowly in spring. It is commonly plowed 
before optimum moisture is reached, which adversely 
affects soil tilth and surface structure. Seasonal wet- 
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ness and slow to very slow permeability are limita- 
tions for many nonfarm uses. 

Most areas are used for cultivated crops or pasture. 
A few areas remain wooded. This soil is well suited to 
farming if excess water is removed. It has severe limi- 
tations for most recreational and urban developments. 
Capability unit I1Iw—2; woodland suitability 3w. 


Boyer Series 


The Boyer series consists of well drained, gently 
sloping to moderately steep soils. These soils are mainly 
on outwash plains and stream terraces and less com- 
monly on beach ridges and moraines. They formed in 
water deposited loamy and sandy material over gravel 
and sand. 

In a representative profile the surface layer is dark 
grayish brown loamy sand 11 inches thick. The upper 
part of the subsoil, from 11 to 19 inches, is yellowish 
brown loamy sand. The lower part, from 19 to 31 
inches, is brown gravelly sandy loam. The substratum 
to a depth of 60 inches is light yellowish brown and 
pale brown sand and gravel. 

Boyer soils have a moderately deep root zone but 
have a low available water capacity and are droughty 
during prolonged dry periods. The surface layer is low 
in anes content. Permeability is moderately 
rapid, 

These soils are moderately well suited to farming. 
They are well suited to openland wildlife and wood- 
land. Limitations for nonfarm uses range from slight 
to severe. 

Most areas have been cleared and are used for cul- 
tivated crops and meadow, especially corn, wheat, and 
alfalfa. If irrigated, these soils are well suited to 
truck crops and to orchards and small fruit production. 

Representative profile of Boyer loamy sand, 1 to 6 
percent slopes, in a cultivated field SEI4SEY,SEY, sec. 
32 St. Joseph Township; T. 6 N., R. 1 E., 55 feet west 
- cemetery fence and 25 feet south of County Road 

—8: 

Ap—0 to 11 inches; dark grayish brown (10YR 
4/2) loamy sand; moderate thick platy 
structure parting to moderate fine sub- 
angular blocky; friable; many fine roots; 
some material from B1 horizon mixed in 
bottom 2 inches of horizon; 5 percent 
fine gravel; slightly acid; abrupt smooth 
boundary 

Bi—11 to 19 inches; yellowish brown (10YR 
5/4) gravelly loamy sand; weak medium 
subangular blocky structure; very fri- 
able; common fine roots; 15 to 20 percent 
fine and coarse gravel; neutral; clear 
wavy boundary. 

B2t—19 to 31 inches; brown (7.5YR 4/4) grav- 
elly sandy loam; weak fine and medium 
subangular blocky structure; friable; 
few fine roots; thin patchy clay films on 
vertical and horizontal faces of peds; 20 
to 25 percent fine and coarse gravel; neu- 
tral; abrupt irregular boundary. 

IIC1—31 to 40 inches; light yellowish brown 
(10YR 6/4) sandy gravel; single 
grained; loose; 60 to 70 percent fine and 


coarse gravel; calcareous; moderately al- 
kaline; abrupt wavy boundary. 

IIC2—40 to 60 inches; pale brown (10YR 6/3) 
gravelly sand; single grained; loose; 45 
percent fine and coarse gravel; calcare- 
ous; mildly alkaline. 

The depth to carbonates and the solum thickness 
range from 22 to 37 inches. Gravel content in the 
solum ranges from 2 to 25 percent. 

The Ap horizon is 10YR hue, value of 4, and chroma 
of 2 or 3. Very dark grayish brown (10YR 3/2) coat- 
ings are common. The texture is loamy sand or gravelly 
loamy sand. Reaction ranges from medium acid to 
neutral. 

The B2 horizon is 10YR through 5YR hue, value of 
4 or 5, and chroma of 38 through 6. The texture is 
sandy loam or sandy clay loam and in places is gravelly. 
Reaction ranges from medium acid to neutral. 

The IIC horizon is several feet of stratified sand 
and gravel. It is 10YR hue, value of 5 or 6, and chroma 
of 3 or 4. The gravel content in individual strata 
ranges from 0 to more than 50 percent. Reaction is 
mildly or moderately alkaline. This horizon is cal- 
careous. 

Boyer soils are the well drained members of a drain- 
age sequence that also includes the well drained Osh- 
temo soils and the very poorly drained Gilford soils. 
They have a thinner solum but are otherwise similar 
to Oshtemo and Belmore soils. They contain less clay 
in the subsoil and have better drainage than the nearby 
Haney soils. 

BrB—Boyer loamy sand, | to 6 percent slopes. This 
gently sloping soil occurs as broad areas on stream 
terraces or as narrow strips on beach ridges and 
moraines. It has the profile described as representative 
of the series. It is very friable, has good tilth, and is 
easy to keep in good tilth. 

Included with this soil in mapping are small areas 
of Oshtemo soils. Also included are small areas of the 
moderately well drained Haney soils in depressions. 

Droughtiness is the major limitation for farming. 
Soil blowing is also a hazard. Moderately rapid per- 
meability and droughtiness are limitations for some 
nonfarm uses. 

This soil is moderately well suited to farming. Most 
areas have been cleared and are used for cultivated 
crops and meadow. Capability unit IIIs-1; woodland 
suitability 3s. 

BrC—Boyer loamy sand, 6 to 12 percent slopes. This 
sloping soil is on stream terraces, beach ridges, and 
moraines in the northwestern part of the county. It 
generally occurs as long strips on slope breaks. Runoff 
is moderate to high despite the high infiltration. Be- 
cause of erosion, this soil has a thinner surface layer 
than: is described as representative of the series. 

Included with this soil in mapping are small areas 
of oe soils and a few spots of less sloping Boyer 
soils. 

The severe erosion hazard is the major limitation 
for farming. Droughtiness is a hazard to crops that 
mature late in the season. Slope and erosion are the 
major limitations for nonfarm uses. The sandy texture 
is a limitation for some recreational uses. 

This soil is moderately well suited to farming if 
erosion is controlled. Most areas have been cleared and 
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are used for cultivated crops and meadow. Capability 
unit IITe—4; woodland suitability 3s. 

BsD—Boyer gravelly loamy sand, 12 to 18 percent 
slopes. This moderately steep soil is in the north- 
western part of the county on the Wabash Moraine. 
The topography is rolling to hilly, and slopes are short 
and complex. This soil has a slightly thinner surface 
layer and subsoil and a more gravelly surface layer 
than is described as representative of the series. 

Included with this soil in mapping are small non- 
gravelly areas and spots of Oshtemo, Rawson, and 
Glynwood soils, which are nearby on similar land- 
scapes. 

A severe erosion hazard is the major limitation for 
farming. Droughtiness is a limitation in most years. 
Slope and erosion are limitations for most nonfarm 
uses. 

This soil is poorly suited to farming because of the 
severe erosion hazard and the droughtiness. Most areas 
have been cleared and are used for cultivated crops 
and meadow. Capability unit [Ve-2; woodland suit- 
ability 3s. 


Carlisle Series 


The Carlisle series consists of very poorly drained, 
thick organic soils. These soils formed in woody and 
fibrous organic materials that are the remains of plant 
and shrub vegetation. They occur in low depressions 
or bog areas. 

In a representative profile the upper 37 inches is 
black muck. Below this, to a depth of 66 inches, is very 
dark grayish brown muck. 

Carlisle soils have a deep root zone if the soils have 
been artificially drained. They have a high available 

‘water capacity and a very high organic-matter con- 
tent. Permeability is moderately slow to moderately 
rapid. The organic surface is susceptible to soil blow- 
ing when dry. Ponding is common unless the soil is 
artificially drained. 

Carlisle soils are well suited to row crops if excess 
water is removed, They are also well suited to wet- 
land wildlife. Limitations for most nonfarm uses are 
severe, The soils are poorly suited to woodland. 

Some areas are used for cultivated crops, but most 
are still in the original bog condition or are cleared 
and pastured. 

Representative profile of Carlisle muck in a culti- 
vated field SEI,SEIYZGNWIASEY, sec. 15, Bridge- 
“water Township; T. 9 S., R. 8 W., 200 feet north of 
County Road R: 

Oap—0 to 7 inches; black (N 2/0) sapric mate- 
rial; less than 5 percent fibers, less than 
1 percent rubbed; moderate -medium 
granular structure; friable; common 
fine casts; 40 percent mineral content; 
neutral; abrupt smooth boundary. 

Oa2—7 to 17 inches; black (N 2/0) sapric mate- 
rial; less than 30 percent fibers, less than 
5 percent rubbed; massive; friable; few 
fine mineral coats along vertical cracks 
in upper 3 inches; slightly acid; clear 
smooth boundary. 

Oa3-——17 to 24 inches; black (N 2/0) sapric mate- 


rial; 15 to 20 percent fibers, less than 
5 percent rubbed; massive; friable; 
slightly acid; clear smooth boundary. 

Oad—24 to 87 inches; black (N 2/0) sapric mate- 
rial; 30 percent fibers, 5 to 10 percent 
rubbed; moderate medium platy struc- 
ture; friable; slightly acid; abrupt 
smooth boundary. 

Oa5—37 to 66 inches; very dark grayish brown 
(10YR 3/2) sapric material, dark yel- 
lowish brown (10YR 4/4) pressed and 
rubbed; less than 40 percent fibers, 8 to 
10 percent rubbed; massive; friable; 2- 
to 3-inch layer at 44 inches is 40 percent 
fibers and 10 to 15 percent rubbed; 
mildly alkaline. 

The thickness of the organic deposits ranges from 
51 inches to 20 feet or more. A few woody fragments 
occur throughout the profile in most pedons. Some in- 
dividual layers meet the requirements for a hemic 
layer, but their total thickness is less than 10 inches. 

The surface layer is 5Y hue or is neutral with 
value of 2 or 3, and chroma of 0 through 2. Reaction 
ranges from slightly acid to medium acid. 

The subsurface layer is 5YR through 10YR hue or 
neutral, value of 2 or 8, and chroma of 0 through 2, It 
ranges from medium acid to neutral. 

The bottom layer is 5YR through 10YR hue, value 
of 2 through 4, and chroma of 0 through 4. Some areas 
are underlain by olive peat materials with hue of 2.5¥ 
or 5Y. Reaction ranges from medium acid to mildly 
alkaline. 

Carlisle soils are similar to Edwards and Martisco 
soils, but the organic material is thicker. They do not 
have marl, which occurs below depths of 16 to 46 
inches in Edwards soils and below 8 to 16 inches in 
Martisco soils. Carlisle soils differ from the nearby 
Wallkill soils because they lack mineral upper layers. 

Ca—Carlisle muck. This soil is in oval or long 
swampy depressions. Areas range from 2 to about 100 
acres in size. Subsidence and soil blowing are prob- 
lems in cleared and drained areas. 

Included with this soil in mapping are narrow 
strips of Wallkill soils near the edges of depressions. 
Also included are small areas of Edwards soils, which 
have marl underlying the muck. In a few areas the 
muck is underlain by clayey or sandy materials at 
shallow depths. Also included are strips of Mermill or 
Millgrove soils where sand and gravel occur around 
the edge of depressions. 

Seasonal wetness and ponding are the major limita- 
tions for farming. Subsidence occurs when the soil is 
drained and may cause tile drain displacement. Low- 
ering the water table also accelerates oxidation of 
the organic surface. Soil blowing and burning are other 
hazards when the soil is drained for farming. A sea- 
sonal high water table, ponding, and low stability of 
organic materials are limitations for most nonfarm 
uses. 

This unit is poorly suited to farming unless drained. 
Once drained, it is very productive for most commonly 
grown crops and certain special crops. Some areas are 
used for cultivated crops, but most areas are still in 
the original bog condition or are cleared and pastured. 
Capability unit IIIw-—4; woodland suitability 4w. 
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Ceresco Series 


The Ceresco series consists of nearly level, some- 
what poorly drained soils formed in alluvium. 

In a representative profile the surface layer is very 
dark grayish brown sandy loam 10 inches thick. The 
subsoil, from 10 to 16 inches, is sandy loam that has 
dark grayish brown coatings on the faces of natural 
aggregates. From 16 to 24 inches, the subsoil is mot- 
tled, grayish brown sandy loam. The substratum, from 
24 to 60 inches, is grayish brown, strong brown, and 
dark gray stratified loamy sand, sand, and sand and 
gravel. 

Ceresco soils have a deep root zone and a moderate 
available water capacity. Permeability is moderate or 
moderately rapid. These soils are subject to flooding, 
especially in winter and spring. Soil erosion and de- 
position can occur separately or together during flood- 
ing periods. 

Ceresco soils are well suited to farming if excess 
water is removed and they are protected from flooding. 
A seasonal high water table and the hazard of flooding 
are severe limitations for most nonfarm uses. 

Most areas are still wooded or have been cleared and 
are used for pasture. Some are used for cultivated 
erops. These soils are seldom used for wheat or other 
winter grains because of the hazard of flooding. 

Representative profile of Ceresco sandy loam in.a 
cultivated field SWI4SW14SEY,SW], sec. 10, Pulaski 
Township; T. 6 N., R. 3 E., 35 feet east of field bound- 
ary: 

Ap—0 to 10 inches; very dark grayish brown 
(10YR 3/2) sandy loam; moderate me- 
dium granular structure; friable; few 
fine roots; neutral; abrupt smooth 
boundary. 

Bi—10 to 16 inches; dark brown (10YR 4/3) 
sandy loam; weak medium subangular 
blocky structure; friable; few fine roots; 
dark grayish brown (10YR 4/2) coat- 
ings on faces of peds; few medium and 
fine black (10YR 2/1) organic stains 
and concretions; neutral; clear smooth 
boundary. 

B2g—16 to 24 inches; grayish brown (10YR 5/2) 
sandy loam; common medium distinct 
yellowish brown (10YR 5/6) mottles; 
very weak medium subangular blocky 
structure; firm; few fine roots; few fine 
very dark grayish brown (10YR 3/2) or- 
ganic stains; mildly alkaline; grad- 
ual wavy boundary. 

Clg—24 to 44 inches; grayish brown (10YR 5/2) 
loamy sand; few medium faint gray 
(10YR 5/1) and common medium dis- 
tinct yellowish brown (10YR 5/4) mot- 
tles; single grained; loose; many medium 
dark brown (7.5YR 4/4) stains; calear- 
eous; moderately alkaline; clear smooth 
boundary. 

C2—44 to 48 inches; strong brown (7.5YR 5/6) 
sand; common medium distinct grayish 
brown (10YR 5/2) mottles; single 
grained; loose; calcareous; moderately 
alkaline; clear smooth boundary. 


C3g—48 to 60 inches; dark gray (10YR 4/1) sand 
and gravel with thin (less than 1 inch) 
clay loam layers high in organic-matter 
content; single grained; loose; calcare- 
ous; moderately alkaline. 

The depth to carbonates ranges from 24 to 42 inches. 
Reaction ranges from slightly acid to mildly alkaline 
above these depths. 

The A horizon is 10 to 14 inches thick and is 10OYR 
hue, value of 2 or 3, and chroma of 1 or 2. 

The B horizon is 10YR or 2.5Y hue, value of 4 or 5, 
and chroma of 2 through 4. The texture ranges from 
loamy sand to loam. Most profiles have darkened lay- 
ers, buried organic matter, or buried wood fragments. 

The C horizon is 1OYR hue, with value of 3 through 
5 and chroma of 1 through 6. The texture is stratified 
and ranges from sand to loam. 

Ceresco soils are the somewhat poorly drained mem- 
bers of a drainage sequence that includes the well 
drained to moderately well drained Landes and the 
very poorly drained Cohoctah soils. They are more 
sandy than the Shoals soils that lie in similar positions. 

Ce—Ceresco sandy loam. This nearly level soil is on 
flood plains. It occurs as long, moderate to large areas 
along drainageways. Most areas are slightly undulat- 
ing. There is very little surface runoff, and ponding 
is common. In times of flooding, this soil is one of the 
first to be flooded. 

Included with this soil in mapping are narrow strips 
and small patches of the wetter Cohoctah soil. Also 
included are spots of Landes soils on slight rises. A 
few areas have a thinner and slightly lighter colored 
surface layer. 

Flooding and seasonal wetness are major limitations 
for farming. Wetness commonly delays spring tillage 
and planting, but late crops can be grown in most 
years. Flooding and a seasonal high water table are 
the dominant limitations for most nonfarm uses. 

Most areas of this soil are still wooded or have been 
cleared and used for pasture. Some areas are used for 
cultivated crops. This soil is well suited to cultivated 
crops if adequately drained and protected from flood- 
ing. Capability unit Ilw-2; woodland suitability 2w. 


Cohoctah Series 


The Cohoctah series consists of nearly level, very 
poorly drained soils formed in alluvium along streams. 

In a representative profile the surface layer is very 
dark grayish brown loam 12 inches thick. The subsoil, 
from 12 to 25 inches, is mottled, dark grayish brown 
loam. The substratum to a depth of 60 inches is strati- 
fied dark grayish brown, dark gray, and brown loamy 
sand, gravelly sandy loam, and loam. It is mottled in 
shades of brown. 

Cohoctah soils have a deep root zone when the water 
table is low and a moderate available water capacity. 
Permeability is moderately rapid. These soils are sub- 
ject to flooding, especially in winter and spring. 

Cohoctah soils are well suited to farming if the ex- 
cess water is removed and they are protected from 
flooding. They are well suited to wetland wildlife. Wet- 
ness and the hazard of flooding are severe limitations 
for most nonfarm uses. 

Most areas are wooded. Some are used for crops. 
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Representative profile of Cohoctah loam in a culti- 
vated field NWIANW!ANWI],, sec. 26, Florence Town- 
ship; T. 7 N., R. 1 E., 250 feet south of County Road 
1 and 50 feet west of creek: 

Ap—0 to 12 inches; very dark gray (10YR 3/1) 
loam, moderate medium granular struc- 
ture; friable; many fine roots; mildly 
alkaline; clear smooth boundary. 

B2ig—12 to 17 inches; dark grayish brown 
(1LOYR 4/2) light loam; common me- 
dium distinct gray (L0YR 5/1) mottles; 
moderate medium subangular blocky 
structure; friable; common fine roots; 
mildly alkaline; clear smooth boundary. 

B22g—17 to 25 inches; dark grayish brown 
(10YR 4/2) loam; common fine distinct 
grayish brown (2.5YR 5/2) and dark 
brown (7.5YR 4/4) mottles; moderate 
medium subangular blocky structure; 
friable; common medium distinct very 
dark grayish brown (10YR 3/2) coat- 
ings in root channels and on faces of 
peds; mildly alkaline; abrupt smooth 
boundary. 

C1—25 to 48 inches; stratified dark grayish 
brown (10YR 4/2), dark gray (10YR 
4/1), and brown (10YR 5/3) loamy sand 
and loam; common medium distinct dark 
brown (7.5YR 4/4) and grayish brown 
(2.5Y 5/2) mottles; weak medium platy 
structure; friable; few buried sticks at 
42 to 44 inches; mildly alkaline; clear 
smooth boundary. 

C2—48 to 60 inches; dark grayish brown (10YR 
4/2) gravelly sandy loam; common me- 
dium distinct dark brown (7.5YR 4/4) 
and dark yellowish brown (10YR 4/4) 
mottles; massive; very friable; calcare- 
ous; mildly alkaline. 

Depth to carbonates ranges from 30 to 60 inches. 
‘The thickness of the solum ranges from 12 to 32 inches. 

The A horizon is 10 to 14 inches thick and is 10YR 
hue, value of 2 or 3, and chroma of 1. Reaction ranges 
from slightly acid to mildly alkaline. 

The B horizon is 10YR hue, value of 3 through 5, and 
chroma of 1 or 2. The texture ranges from sandy loam 
to loam. Reaction is neutral or mildly alkaline. 

The C horizon is 10YR hue, value of 3 through 5, 
and chroma of 1 or 2. The texture ranges from sand to 
loam and in some areas is gravelly. 

Cohoctah soils are the very poorly drained members 
of a drainage sequence that includes the somewhat 
poorly drained Ceresco and the well drained to mod- 
erately well drained Landes soils. Cohoctah soils have 
a higher sand content than Sloan soils, which also 
occur on the flood plain. 

Ch—Cohoetah loam. This soil occurs as long, moder- 
ately wide strips on flood plains and on the entire flood 
plain along some small tributaries. It can easily be 
tilled. The surface layer has good structure and tilth. 

Included with this soil in mapping are small areas 
of Sloan soils that range from 1 to several acres in size. 
Spots of Ceresco soils occur on slight rises and near 
streambanks in some places. 

Flooding and seasonal wetness are the major limi- 


tations for farming. Wetness commonly delays spring 
tillage and planting, but summer crops can be grown 
if the soils are artificially drained. Flooding and the 


‘seasonal high water table are the dominant limitations 


for most nonfarm uses. 

Most areas are wooded, and a few areas are cropped. 
This soil is well suited to farming if excess water is 
removed and it is properly protected from flooding. It 
has severe limitations for most recreational and urban 
developments. Capability unit IIIw-1; woodland suit- 
ability 2w. 


Colwood Series 


The Colwood series consists of very poorly drained 
soils formed in silty or loamy materials over stratified 
material of mostly silt to very fine sand. These level 
soils occupy broad upland areas on the lake plain and 
outwash plains. 

In a representative profile the surface layer is very 
dark grayish brown silt loam 14 inches thick. The 
subsoil, from 14 to 26 inches, is mottled, grayish brown 
silt loam, and from 26 to 49 inches, is mottled, grayish 
brown and yellowish brown clay loam. The substratum 
to a depth of 60 inches is mottled, yellowish brown 
es clay loam, very fine sand, silt, and silty clay 
oam. 

Colwood soils have a deep root zone when the water 
table is low. They have a seasonal high water table 
and are saturated for long periods in winter and spring. 
Available water capacity is high. Permeability is 
moderate throughout. Some ponding occurs during 
periods of heavy rainfall, but the water infiltrates the 
soil rather quickly. Very little surface runoff occurs on 
these soils. 

Colwood soils are well suited to farming if the excess 
water is removed. They are well suited for wetland 
wildlife. Limitations for most nonfarm uses are severe. 

Most areas are used for crops. Some remain wooded. 

Representative profile of Colwood silt loam in a 
cultivated field NEYSWYSWIASEI, sec. 28, Brady 
Township; T.7N., R. 4 E. 

Ap—0 to 10 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate fine 
granular structure; friable; many fine 
roots; mildly alkaline; abrupt smooth 
boundary. 

A12—10 to 14 inches; very dark grayish brown 
(10YR 3/2) silt loam; common fine dis- 
tinct dark yellowish brown (10YR 4/4) 
and dark brown (7.5YR 4/4) mottles; 
moderate fine subangular blocky struc- 
ture; friable; many fine roots; very dark 
gray (10YR 3/1) coatings on faces of 
peds; few fine black (10YR 2/1) con- 
cretions; neutral; abrupt smooth bound- 


ary. 
B21g—14 to 26 inches; grayish brown (2.5Y 5/2) 
silt loam; common fine distinct yellow- 
ish brown (10YR 5/4) and dark gray 
(10YR 4/1) mottles; moderate medium 
and fine angular blocky structure; firm; 
few fine roots; grayish brown (10YR 
5/2) coatings on faces of peds; few fine 
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black (LOYR 2/1) concretions; neutral; 
gradual wavy boundary. 

B22g—26 to 37 inches; grayish brown (2.5Y 5/2) 
clay loam; common medium distinct yel- 
lowish brown (10YR 5/4) and_ dark 
brown (7.5YR 4/4) mottles; moderate 
medium angular blocky structure parting 
to moderate very fine angular blocky; 
firm; few fine roots; grayish brown 
(10YR 5/2) coatings on faces of peds; 
few fine black (10YR 2/1) concretions; 
mildly alkaline; gradual wavy boundary. 

B23—87 to 49 inches; yellowish brown (10YR 
5/4) clay loam; common fine distinct 
grayish brown (10YR 5/2) and dark 
grayish brown (10YR 4/2) mottles; 
weak medium subangular blocky struc- 
ture; firm; grayish brown (10YR 5/2) 
coatings on faces of peds; few fine black 
(1lOYR 2/1) concretions; mildly alka- 
line; gradual wavy boundary. 

C—49 to 60 inches; yellowish brown (10YR 5/4) 
stratified clay loam, very fine sand, silt, 
and silty clay loam; common medium 
distinct gray (10YR 5/1) mottles; weak 
medium platy structure in stratification ; 
firm; calcareous; moderately alkaline. 

The depth to carbonates ranges from 35 to 45 inches. 
The thickness of the solum ranges from 35 to 50 
inches, 

The A horizon is generally 10 to 15 inches thick and 
is black, very dark gray, or very dark grayish brown 
in 10YR hue, value of 2 or 3, and chroma of 1 or 2. 
Reaction ranges from slightly acid to mildly alkaline. 

The B horizon is 10YR or 2.5Y hue, value of 5 or 6, 
and chroma of 1 through 4. The texture is loam, heavy 
fine sandy loam, clay loam, light silty clay loam, or 
a loam. Reaction ranges from neutral! to mildly alka- 
ine. 

The C horizon is 10YR or 2.5Y hue, value of 5 or 6, 
and chroma of 1 through 4. The texture is mainly fine 
sand, very fine sand, and silt loam but includes thin 
strata of clay loam and silty clay loam. Reaction is 
moderately alkaline. This horizon is calcareous. 

Colwood soils are the very poorly drained members 
of a drainage sequence that includes the somewhat 
poorly drained Kibbie soils and the moderately well 
drained Tuscola variant. Colwood soils are on posi- 
tions similar to Lenawee and Lamson soils. They are 
less clayey and have more strata of silt and fine sand 
than Lenawee soils but have a thicker and darker sur- 
face layer and have a higher clay content than Lamson 
soils. Colwood soils are similar to Gilford and Millgrove 
soils but have more strata of silt and fine sand. They 
also have more clay than Gilford soils. 

Cp—Colwood silt loam. This level soil occupies 
broad areas on the lake plain and glacial outwash 
plains. The surface layer has good tilth, although crust- 
ing is common. 

Included with this soil in mapping are small lighter 
colored areas of the somewhat poorly drained Kibbie 
soils on small knolls. Also included are small areas of 
the finer textured Lenawee soils. A few areas have a 
loam surface layer. 

Seasonal wetness is the dominant limitation for 


farming. A seasonal high water table is the major 
limitation for most nonfarm uses. 

Most areas are used for crops. Some are wooded. 
This soil is well suited to farming if the excess water 
is removed. It has moderate to severe limitations for 
recreational and urban developments. Capability unit 
IIw-6; woodland suitability 2w. 


Del Rey Series 


The Del Rey series consists of nearly level and gently 
sloping, somewhat poorly drained soils that formed in 
medium to fine textured stratified lake sediments. 
These soils occur on the lake plain and in slack water 
areas in the western part of the county. 

In a representative profile the surface layer is dark 
gray silty clay loam 10 inches thick. The subsoil, from 
10 to 46 inches, is mottled, dark yellowish brown and 
brown silty clay and silty clay loam. The substratum to 
a depth of 66 inches is mottled, brown clay loam. 

Del Rey soils have a deep root zone and a high 
available water capacity. Permeability is slow in the 
subsoil and substratum. The soils are saturated for 
significant periods in winter and spring and dry slowly 
unless adequately drained. 

Del Rey soils are moderately well suited to farming 
if excess water is removed. They are well suited to 
openland wildlife. Limitations for most nonfarm uses 
are moderate or severe. 

Most areas are used for crops. Some are wooded. 

Representative profile of Del Rey silty clay loam, 0 
to 2 percent slopes, in a cultivated field SW14,SE14 
SWINE}, sec. 15, Brady Township; T. 7 N., R. 4 E., 
40 feet east of County Road 22-J and 45 feet north of 
field boundary : 

Ap—0 to 10 inches; dark gray (10YR 4/1) silty 
clay loam; moderate fine subangular 
blocky structure; friable; common fine 
roots; slightly acid; abrupt smooth 
boundary. 

B21t—10 to 16 inches; dark yellowish brown 
(10YR 4/4) silty clay; common fine dis- 
tinct gray (10YR 5/1) and yellowish 
brown (10YR 5/4) mottles; moderate 
medium angular blocky structure parting 
to weak fine angular blocky; firm; few 
fine roots; gray (5Y 5/1) ped surfaces; 
thin patchy clay films on vertical faces of 
peds; slightly acid; gradual wavy bound- 


ary. 

B22t—16 to 27 inches; brown (10YR 4/3) silty 
clay loam; common fine distinct gray 
(10YR 5/1) and yellowish brown (10YR 
5/4) mottles; weak coarse subangular 
blocky structure parting to moderate me- 
dium angular blocky; firm; few fine 
roots; gray (10YR 5/1) ped surfaces; 
thin patchy clay films on faces of peds; 
neutral; abrupt wavy boundary. 

to 46 inches; brown (10YR 4/38) silty 
clay loam; common fine distinct gray 
(N 5/0) and grayish brown (10YR 5/2) 
mottles; weak medium prismatic struc- 
ture parting to moderate medium angu- 
lar blocky; very firm; gray (5Y 5/1) 


B3t—27 


86 SOIL SURVEY 


ped surfaces; thin patchy clay films on 
faces of peds; thin seams of silt loam 
and silt; few fine distinct light gray 
(10YR 7/1) lime segregations; calcare- 
ous; moderately alkaline; abrupt wavy 
boundary. 

C—46 to 66 inches; brown (10YR 4/8) clay loam; 
common fine distinct gray (10YR 5/1) 
and few medium distinct yellowish 
brown (10YR 5/4) mottles; massive; 
firm; few vertical cleavages with gray 
(N 6/0) cleavage faces; thin seams of 
sand and silt; calcareous; moderately 
alkaline. 

The depth to carbonates ranges from 26 to 44 inches. 
The thickness of the solum ranges, from 30 to 48 
inches. 

The A horizon, generally 5 to 9 inches thick, is l1OYR 
hue, value of 4, and chroma of 1 or 2, The texture is 
loam or silty clay loam. Reaction ranges from medium 
acid to slightly acid and in places is neutral in limed 
areas. 

The B horizon is 10YR or 2.5Y hue, value of 4 
through 6, and chroma or 2 through 4 and is mottled. 
The texture is silty clay loam or silty clay with some 
thin strata of clay loam or clay. Reaction ranges from 
slightly acid to moderately alkaline. In places this 
horizon is calcareous in the lower part. 

The C horizon is commonly stratified with silt loam, 
silty clay loam, clay loam, clay, and silty clay with thin 
strata of silt and fine sand. It is 10YR or 2.5Y hue, 
value of 4 through 6, and chroma of 0 through 6. Re- 
action is moderately alkaline. This horizon is caleare- 
ous. 

Del Rey soils are the somewhat poorly drained mem- 
bers of a drainage sequence that includes the very 
poorly drained Lenawee and the moderately well 
drained Shinrock soils. Del Rey soils are less clayey 
in the subsoil and substratum than the similar Fulton 
soils. In contrast with the nearby Blount and Nap- 
panee soils, they are stratified and do not have glacial 
pebbles. 

DeA—Del Rey loam, 0 to 2 percent slopes. This 
nearly level soil is principally on the lake plain in the 
vicinity of Stryker. It is also in slack water areas 
along the St. Joseph River and in the western part of 
the county. In some areas this soil occurs as strips 
parallel to drainageways. In other areas it is on broad 
flats and some low knolls. Surface runoff is slow, and 
ponding is common. The profile is similar to the one 
described as representative of the series, but the sur- 
face layer is loam, is less susceptible to crusting, and 
has better tilth. 

Included with this soil in mapping are narrow strips 
of the very poorly drained Lenawee soils. Also in- 
cluded are sandy areas that are identified by spot sym- 
bols on the soil map. These areas are along the St. 
Joseph River where nearby sandy and gravelly soils 
are mapped. 

Seasonal wetness is the major limitation for farm- 
ing. Some erosion hazard exists, but this is mainly 
from soil blowing. Seasonal wetness and slow perme- 
ability are limitations for many nonfarm uses. 

Most areas of this soil are used for crops. A few are 
wooded. This soil is well suited to farming if the excess 


water is removed. It has moderate to severe limita- 
tions for recreational and urban developments. Capa- 
bility unit IIw-5; woodland suitability 3w. 

DeB—Del Rey loam, 2 to 6 percent slopes. This 
gently sloping soil is on the lake plain in the vicinity 
of Stryker and in slack water areas along the St. Jos- 
eph River and in the western part of the county. It 
occurs as long strips adjacent to drainageways or is on 
low rises and knolls. Surface runoff is medium, and soil 
erosion is a hazard. This soil has a profile similar to 
the one described as representative of the series, but 
the surface layer is loam, has better tilth, and is less 
susceptible to crusting. 

Included with this soil in mapping are narrow strips 
and small areas of the very poorly drained Lenawee 
soils. Also included are small sandy areas that are 
identified by spot symbols on the soil map. Areas with 
a sandy and gravelly substratum are also included. 
These areas are along the St. Joseph River near sandy 
and gravelly soils. 

The erosion hazard is the major limitation for farm- 
ing, but seasonal wetness also limits use. Erosion con- 
trol practices and drainage are needed for farming. 
Seasonal wetness and slow permeability are limita- 
tions for many nonfarm uses. 

Most areas are used for crops. A few are wooded. 
This soil is well suited to farming if the excess water 
is removed and it is protected from erosion. It: has 
moderate to severe limitations for recreational and 
urban developments. Capability unit Ile-4; woodland 
Suitability 3w. 

DfA—Del Rey silty clay loam, 0 to 2 percent slopes. 
This nearly level soil occurs principally on the lake 
plain. It commonly occurs as long strips that parallel 
drainageways or border very poorly drained areas. It 
is on low knolls and broad flats. Surface runoff is slow, 
and ponding is common. This soil has the profile de- 
scribed as representative of the series. The surface 
layer is susceptible to crusting and clodding if plowed 
when wet. 

Included with this soil in mapping are narrow strips 
of the very poorly drained Lenawee soils. Also included 
are small areas of the finer textured Fulton soils and 
the coarser textured Kibbie soils. 

Seasonal wetness is the major limitation for farming. 
Seasonal wetness and slow permeability are limita- 
tions for many nonfarm uses. 

Most areas of this soil are used for crops. A few are 
wooded. This soil is well suited to farming if the excess 
water is removed. It has moderate to severe limitations 
for recreational and urban developments. Capability 
unit IIw-5; woodland suitability 3w. 

DfB—Del Rey silty clay loam, 2 to 6 percent slopes. 
This gently sloping soil occupies areas on lake plains. 
It occurs as long strips adjacent to drainageways or is 
on low rises and knolls. Runoff is medium. The surface 
layer is susceptible to crusting and clodding if plowed 
when wet. 

Included with this soil in mapping are narrow strips 
and small areas of the very poorly drained Lenawee 
soils. Also included, at higher elevations, are spots of 
the moderately well drained Shinrock soil. Small areas 
of the finer textured Fulton soils and the coarser tex- 
tured Kibbie soils are included in some areas, 

The erosion hazard is the major limitation for farm- 
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ing, but seasonal wetness also limits use. Erosion con- 
trol and proper drainage are needed. Soil wetness and 
slow permeability are limitations for many nonfarm 
uses. 

Most areas are used for crops. A few are wooded. 
This soil is well suited to farming if the excess water 
is removed and it is protected from erosion. It has 
moderate to severe limitations for recreational and 
urban developments. Capability unit Ile—4; woodland 
suitability 3w. 


Digby Series 


The Digby series consists of nearly level and gently 
sloping, somewhat poorly drained soils. These soils 
formed in loamy outwash over poorly stratified gravel 
and sand containing some fine material. They occur 
on beach ridges, outwash plains, and stream terraces. 

In a representative profile the surface layer is dark 
grayish brown loam 9 inches thick. The subsurface 
layer, from 9 to 12 inches, is mottled, brown loam. 
The subsoil, from 12 to 37 inches, is mottled, grayish 
brown and dark grayish brown loam and clay loam. 
The substratum to a depth of 60 inches is pale brown 
and stave brown stratified gravelly sandy loam and 
sand. 

Digby soils have a deep root zone and a moderate 
available water capacity. Permeability is moderate in 
the subsoil and rapid in the substratum. The soils are 
saturated for significant periods in winter and spring 
and dry slowly unless adequately drained. 

Digby soils are well suited to farming if the excess 
water is removed. They are well suited to openland 
wildlife. Limitations for many nonfarm uses are mod- 
erate to severe. 

Most areas have been cleared and are used for cul- 
tivated crops. A few are wooded, 

Representative profile of Digby loam, 0 to 3 percent 
slopes, in a cultivated field SW14SE14SWI4NE}, sec. 
28, Jefferson Township; T. 7 N., R. 3 E., 30 feet south of 
east-west fence and 25 feet west of north-south fence: 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) loam; weak coarse subangular 
blocky structure parting to moderate fine 
granular; friable; many fine and medium 
roots; very dark grayish brown (10YR 
3/2) coatings; 2 percent gravel; neutral; 
abrupt smooth boundary. 

A2—9 to 12 inches; brown (10YR 5/3) loam; 
many fine faint grayish brown (10YR 
5/2) and common medium distinct yel- 
lowish brown (10YR 5/6) mottles; weak 
medium platy structure parting to weak 
fine subangular blocky; friable; few fine 
and medium roots; 2 percent gravel; 
neutral; gradual wavy boundary. 

B21tg—12 to 20 inches; grayish brown (10YR 
5/2) loam; few medium faint yellowish 
brown (10YR 5/4) mottles; weak coarse 
and medium subangular blocky struc- 
ture; friable; few fine roots; thin patchy 
dark grayish brown (10YR 4/2) clay 
films on horizontal and vertical faces of 
peds; 5 percent gravel; neutral; clear 
wavy boundary. 


B22tg—20 to 30 inches; dark grayish brown 
(2.5Y 4/2) clay loam; common medium 
distinct yellowish brown (10YR 5/4) 
mottles; moderate coarse and fine sub- 
angular blocky structure; firm; few fine 
roots; medium continuous dark grayish 
brown (10YR 4/2) clay films on -hori- 
zontal and vertical faces of peds; 5 to 10 
percent gravel; few medium distinct 
black (10YR 2/1) concretions; mildly 
alkaline; abrupt smooth boundary. 

B8tg—30 to 87 inches; dark grayish brown (10YR 
4/2) loam; many medium distinct yel- 
lowish brown (10YR 5/4) mottles; weak 
coarse subangular blocky structure; fri- 
able; thin patchy grayish brown (10YR 
5/2) clay films on vertical faces of peds; 
5 percent gravel; mildly alkaline; abrupt 
smooth boundary. 

IIC—87 to 60 inches; pale brown (10YR 6/3) and 
grayish brown (10YR 5/2) stratified 
gravelly sandy loam and sand; single 
grained; loose; some loam and silt seams 
1 to 4 inches thick; 25 percent gravel; 
caleareous; moderately alkaline. 

The depth to carbonates and the thickness of the 
solum range from 25 to 40 inches. The gravel content 
in the solum ranges from 2 to 40 percent. 

The Ap horizon ranges from 7 to 11 inches in thick- 
ness and is 10YR hue, value of 4 or 5, and chroma of 
1 or 2. The texture is loam or sandy loam. Reaction 
ranges from slightly acid to neutral. 

The B horizon is 10YR or 2.5Y hue, value of 4 or 5, 
and chroma of 2 through 4. It is mottled. The texture 
is fine sandy loam, loam, sandy clay loam, or clay loam. 
Reaction ranges from slightly acid to mildly alkaline. 

The I1C horizon is 10YR or 2.5Y hue, value of 4 
through 6, and chroma of 2 through 4, The texture 
ranges from sand to sandy loam and their gravelly 
analogs. Thin seams of loam and silt loam are com- 
mon, The gravel content ranges from 5 to 40 percent. 
Fine textured lacustrine or glacial till occurs below 4 
feet in some areas. 

Digby soils are the somewhat poorly drained mem- 
bers of a drainage sequence that includes the well 
drained Belmore soils, the moderately well drained 
Haney soils, and the very poorly drained Millgrove 
soils. Digby soils resemble Haskins soils in the upper 
part of the profile, but the lower part of Haskins soils 
is finer textured. Digby soils are similar to Kibbie 
soils but have more sand and gravel throughout. 

DgA—Digby sandy loam, 0 to 3 percent slopes. This 
nearly level to gently sloping soil is on hence ridges, 
stream terraces, and outwash plains. It occurs in long 
strips, on low knolls, or in flats. This soil has more sand 
in the surface and subsurface layers than is described 
as representative of the series. It also has a higher rain- 
fall infiltration rate and a lower available water 
capacity, 

Included with this soil in mapping are narrow strips 
of the wetter Millgrove soils along natural drainage- 
ways. Also included are small areas of Haskins soils, 
which are commonly adjacent to finer textured soils. 

Seasonal wetness is the major limitation for farm- 
ing. Erosion is a-minor hazard on the more sloping 
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areas. Seasonal wetness is a limitation for many non- 
farm uses. 

Most areas have been cleared and are used for cul- 
tivated crops. This soil is well suited to cultivated 
crops if the excess water is removed. It has moderate 
to severe limitations for recreational and urban devel- 
opments. Capability unit IIlw-3; woodland suitability 
2w. 

DmA—Digby loam, 0 to 3 percent slopes. This nearly 
level to ently sloping soil occurs as long strips along 
drainageways or on knolls or flats. It has the profile 
described as representative of the series. 

Included with this soil in mapping are narrow areas 
along natural drainageways of the wetter Millgrove 
soils. Also included are small areas of Haskins soils, 
which are commonly along the edge of this soil where 
it borders finer textured soils. Spots of the finer tex- 
tured Blount and Del Rey soils are included in some 
‘areas. 

Seasonal wetness is the major limitation for farm- 
ing. Erosion is a minor hazard on the more sloping 
areas, Seasonal wetness is also a limitation for many 
nonfarm uses. 

Most areas have been cleared and are used for cul- 
tivated crops. This soil is well suited to cultivated crops 
if the excess water is removed. It has moderate to se- 
vere limitations for recreational and urban develop- 
ments. Capability unit IIw-8; woodland suitability 2w. 


Edwards Series 


The Edwards series consists of very poorly drained 
organic soils underlain by marl. These soils are in 
marshes, swamps, and bogs. They formed in woody 
and fibrous organic material. 

In a representative profile the upper 9 inches is very 
dark brown muck. Below this to a depth of 27 inches 
is black and very dark grayish brown muck. From 27 
to 60 inches is gray and light brownish gray marl. 

These soils have a moderately deep root zone when 
they have been artificially drained. Available water 
capacity is high. Permeability is moderately slow to 
moderately rapid in the muck layers but is variable in 
the underlying marl. Unless drained, these soils are 
saturated during most of the year. Ponding is common. 

Edwards soils are well suited to row or truck crops 
if excess water is removed and the surface is protected 
from soil blowing. They are well suited to wetland wild- 
life but are poorly suited to woodland. Limitations for 
nonfarm uses are severe, 

Most areas are still in the original bog condition. 
Some are cleared and pastured. 

Representative profile of Edwards muck, in a 
swampy depression SEIZNEYWSEYSWY, sec. 7, 
Bridgewater Township; T.95S., R. 2 W., 195 feet west 
a field boundary and 680 feet north of County Road 


Oai—0 to 9 inches; very dark brown (10YR 2/2) 
broken face and rubbed sapric material; 
about 10 percent fiber, 5 percent rubbed ; 
moderate fine granular structure; fri- 
able; many fine roots; slightly acid; 
abrupt smooth boundary. 


OQa2—9 to 17 inches; black (10YR 2/1) broken 
face and rubbed sapric material; about 
15 percent fiber, less than 5 percent 
rubbed; weak very thick platy structure 
parting to weak medium subangular 
blocky; friable; common fine roots; com- 
mon fine distinct dark brown (7.5YR 
3/2) stains on faces of peds; neutral; 
clear smooth boundary. 

Oa38—17 to 27 inches; very dark grayish brown 
(10YR 3/2) broken face sapric material, 
‘very dark gray (10YR 3/1) rubbed; 
dark gray (10YR 4/1) streaks next to 
faces of peds; about 15 percent fiber, 10 
percent rubbed; weak very thick platy 
structure parting to weak medium sub- 
angular blocky; friable; few fine roots; 
common coarse distinct dark reddish 
brown (5YR 8/8) stains; few very small 
shells below 24 inches; neutral; abrupt 
smooth boundary. . 

Lcal—27 to 36 inches; gray (10YR 5/1) marl; 
massive; friable; many shells; violent 
effervescence; calcareous; moderately al- 
kaline; gradual wavy boundary. 

Lca2—36 to 60 inches; light brownish gray (2.5Y 
6/2) marl; massive; friable; violent ef- 
fervescence; calcareous; moderately. al- 
kaline. 

The depth to carbonates or the underlying marl 
ranges from 16 to 46 inches. 

The organic layers range from 5YR to 10YR hue, 
value of 2 or 8, and chroma of 0 through 2. Soil 
reaction ranges from slightly acid to mildly alkaline. 
Small shells are commonly found in the organic layer 
directly above the marl. 

The marl is 10YR or 2.5Y hue, value of 5 through 7, 
and chroma of 1 or 2. 

Edwards soils are similar to Carlisle soils, but the 
organic material is not as thick and they are underlain 
by marl. They have thicker organic layers over the 
mar] than Martisco soils. 

Ed—Edwards muck. This soil is in oval or long 
swampy depressions. Most areas are small. A few are 
more than 10 acres in size. 

Included with this soil in mapping are narrow areas 
of Pewamo and Mermill soils. In a few areas of this 
Edwards soil a mineral layer occurs between the 
organic material and the marl. 

Excess wetness and soil blowing are the major 
limitations for farming. Ponding is common, and many 


. areas are difficult to drain because they are depres- 


sional. When this soil is drained, the subsidence re- 
sulting from oxidation and the soil blowing gradually 
reduce the thickness of the muck layers. A fire hazard 
also exists in drained areas. 

Some areas are used for cultivated crops, but most 
areas are still in the original bog condition or are 
cleared and pastured. This soil is poorly suited to 
farming unless adequately drained, Drained areas are 
suited to cultivated crops or to truck crops. Limita- 
tions are severe for recreational and urban develop- 
oe Capability unit IVw-1; woodland suitability 

w. 
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Eel Series 


The Eel series consists of nearly level, moderately 
well drained soils on flood plains along the larger 
streams in the county. These soils formed in alluvium 
from nearby glacial till uplands or lake plain deposits. 
They are flooded during periods of high water. This 
flooding usually occurs in winter and spring but can 
occur at any time. 

In a representative profile the surface layer is dark 
grayish brown loam 8 inches thick. The subsoil, from 
8 to 34 inches, is brown and dark yellowish brown 
loam and silt loam. It is mottled below a depth of 14 
inches. The substratum, from 34 to 64 inches, is 
mottled, brown clay loam. 

Eel soils have a deep root zone and a high available 
water capacity. Permeability is moderate throughout, 
except in sandy and gravelly layers where it is rapid. 
Erosion sometimes occurs during floods or is the result 
of scouring or channeling. 

Eel soils are well suited to farming if protected 
from flooding. Wheat is sometimes damaged by early 
spring floods. Limitations for most nonfarm uses are 
ae These soils are generally: well suited to wood- 
and. 

Most areas are used for cultivated crops or pasture. 
A few are wooded. 

Representative profile of Eel loam, in a cultivated 
field NEYNWIZSWIANEI, sec. 22, Brady Township; 
T.7N.,R.4E., 185 feet west of Tiffin River: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) loam; weak medium subangular 
blocky structure parting to weak fine 
granular; friable; many fine roots; 
mildly alkaline; abrupt smooth boundary. 

B21—8 to 14 inches; brown (10YR 4/3) loam; 
weak medium subangular blocky struc- 
ture parting to weak fine angular blocky; 
friable; common fine roots; dark grayish 
brown (10YR 4/2) organic coating on 
faces of peds; mildly alkaline; gradual 
wavy boundary. 

B22—14 to 28 inches; dark yellowish brown 
(10YR 4/4) loam; common fine faint 
dark grayish brown (10YR 4/2) mot- 
tles; weak coarse subangular blocky 
structure parting to weak fine and me- 
dium angular blocky; friable; few fine 
roots; common very dark grayish brown 
(10YR 3/2) stains and coatings in root 
channels; mildly alkaline; gradual wavy 
boundary. 

B23—28 to 34 inches; dark yellowish brown 
(10YR 4/4) silt loam; common fine faint 
dark grayish brown (10YR 4/2) mottles; 
weak coarse subangular blocky structure 
parting to weak fine angular blocky; 
friable; few fine roots; dark brown 
(7.5YR 3/2) stains; very dark grayish 
brown (10YR 3/2) coatings in root 
channels; mildly alkaline; gradual wavy 
boundary. 

C1—34 to 50 inches; brown (10YR 5/8) clay 
loam; common fine distinct dark yellow- 


ish brown (10YR 4/4) and dark grayish 
brown (10YR 4/2) mottles; weak 
medium and coarse angular blocky struc- 
ture; few fine roots; yellowish red (5YR 
4/6) stains; calcareous; moderately alka- 
line; gradual wavy boundary. 

C2—50 to 64 inches; brown (10YR 5/3) clay 
loam with seams of sandy loam and silt 
loam; few fine faint grayish brown 
(10YR 5/2) and common fine distinct 
dark brown (7.5YR 3/2) mottles; very 
weak medium and coarse subangular 
blocky structure; friable; dark brown 
(7.5YR 3/2) stains; calcareous; moder- 
ately alkaline. 

The thickness of the solum ranges from 25 to 44 
inches. The depth to free carbonates ranges from 32 to 
40 inches. 

The A horizon is 8 to 10 inches thick and is 10YR 
hue, value of 3 through 5, and chroma of 2 or 3. Reac- 
tion ranges from neutral to mildly alkaline. 

The B horizon is 10YR hue, value of 4 or 5, and 
chroma of 3 through 6. The texture is typically loam 
or silt loam but ranges to light silty clay loam or 
heavy sandy loam. Reaction ranges from neutral to 
moderately alkaline. In places this horizon is caleare- 
ous in the lower part. 

The C horizon is 10YR hue, value of 4 or 5, and 
chroma of 2 through 4. The texture ranges from 
sandy loam to silty clay loam with strata of sandy and 
gravelly material. Reaction is moderately alkaline. 
This horizon is calcareous. 

Eel soils are the moderately well drained members of 
a drainage sequence that includes the well drained 
Genesse soils, the somewhat poorly drained Shoals 
soils, and the very poorly drained Sloan soils. Eel soils 
are similar to Landes soils but contain less sand and 
more clay. 

Eel soils in the survey area have more subsoil devel- 
opment than Eel soils mapped in other areas, but 
this nee does not affect their use and manage- 
ment, 

Ee—Eel loam. This nearly level soil is on flood plains 
along major streams of the county. Most areas are 
relatively large in size and long or oval in shape. 

Included with this soil in mapping are small areas 
of the well drained Genesee soil. Also included are 
narrow areas of Shoals or Sloan soils in swales and 
low spots. 

Flooding is the major limitation for farming. 
Streambank erosion is also a hazard in some areas. 
Flooding occurs most commonly in winter and spring, 
but it can occur in other seasons of the year. Flooding 
is also a limitation for many nonfarm uses. 

Most areas are used for crops and pasture. This soil 
is well suited to farming if protected from flooding. 
It has moderate to severe limitations for most recrea- 
tional and urban developments. Capability unit IIlw-1; 
woodland suitability lo. 


Fulton Series 


The Fulton series consists of nearly level and gently 
sloping, somewhat poorly drained soils. These soils 
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formed in lake-deposited limy clay that has thin lay- 
ers, or strata, of coarser textured materials. They 
occupy areas that were shallow glacial lakes. 

In a representative profile the surface layer is dark 
gray silty clay loam 8 inches thick. The subsoil, from 
8 to 37. inches, is mottled, brown and dark yellowish 
brown silty clay. The substratum to a depth of 62 
inches is mottled, brown silty clay lacustrine mate- 
rial. 

Fulton soils have a moderately deep root zone and a 
moderate available water capacity. Permeability is 
slow or very slow. These soils are saturated for sig- 
nificant periods in winter and spring. They dry slowly 
in spring unless adequately drained. ; 

Fulton soils are moderately well suited to farming 
if the excess water is removed. They are well suited 
to openland wildlife. Limitations for most nonfarm 
uses are moderate to severe. ; 

Most areas have been cleared and are used for culti- 
vated crops. A few are wooded. 

Representative profile of Fulton silty clay loam, 0 
to 2 percent slopes, in a cultivated field NEY4SEY- 
SEIANEI!, sec. 26, Pulaski Township; T. 6 N., R. 
3 E., 245 feet west of County Road 18 and 100 feet 
north of barn: ; 

Ap-0 to 8 inches; dark gray (10YR 4/1) silty 
clay loam; weak medium subangular 
blocky structure parting to moderate 
fine granular; firm; common fine roots; 
neutral; abrupt smooth boundary. 

B21tg—8 to 18 inches; brown (10YR 4/38) silty 
clay; common fine distinct grayish 
brown (10YR 5/2) and dark gray (5Y 
4/1) mottles; strong medium and fine 
angular blocky structure; very firm; 
common fine roots; thin patchy gray 
(10YR 5/1) clay films on faces of peds; 
mildly alkaline; gradual wavy bound- 


ary. 

B22tg—18 to 26 inches; dark yellowish brown 
(10YR 4/4) silty clay; common fine dis- 
tinct grayish brown (10YR 5/2) mot- 
tles; weak medium prismatic structure 
parting to strong medium angular 
blocky; very firm; few fine roots; few 
fine distinct very dark brown (10YR 
2/2) stains; thin patchy dark gray (5Y 
4/1) clay films on faces of peds; few 
light gray (10YR 7/1) lime segrega- 
tions; mildly alkaline; abrupt smooth 
boundary. 

B3tg—26 to 87 inches; dark yellowish brown 
(10YR 4/3) silty clay; common fine dis- 
tinct grayish brown (10YR 5/2) and 
dark gray (5Y 4/1) mottles; weak me- 
dium prismatic structure parting to 
moderate medium angular blocky; very 
firm: few fine roots; thin patchy dark 
gray (BY 4/1) clay films on faces of 
peds: light gray lime seams at 26 to 27 
inches; calcareous; mildly alkaline; 
gradual wavy boundary. : 

C—37 to 62 inches; brown (10YR 4/8) silty 
clay with thin strata of silty clay loam; 
common medium distinct gray (10YR 


5/1) mottles; weak thin platy structure; 
very firm; medium patchy gray (5Y 
5/1) clay films on vertical cleavage 
faces; common medium light gray lime 
segregations on faces of peds; calcare- 
ous; moderately alkaline. 

The depth to carbonates ranges from 24 to 42 
inches. The thickness of the solum ranges from 24 to 
44 inches. ; 

The Ap horizon is generally 6 to 10 inches thick and 
is 10YR hue, value of 4 or 5, and chroma of 1 or 2. 
The texture is loam or silty clay loam. Reaction is 
slightly acid or neutral. 

The B horizon is 10YR or 2.5Y hue, value of 4 or 5, 
and chroma of 1 through 4. The texture is silty clay 
or clay with thin strata of silty clay loam or silt loam 
in some pedons. Reaction ranges from neutral to 
mildly alkaline. In places this horizon is calcareous in 
the lower part. 

The C horizon is 10YR or 2.5Y hue, value or 4 or 5, 
and chroma of 2 through 6. The texture is silty clay 
or clay. Strata of silty clay loam, silt loam, loam or 
fine sand occur in some pedons. Clay loam glacial till 
enonly underlies the C horizon within a depth of 6 

eet. 

Fulton soils are the somewhat poorly drained mem- 
bers of a drainage sequence that includes the moderately 
well drained Lucas soils and the very poorly drained 
Toledo and Bono soils. Fulton soils are similar to 
Roselms and Del Rey soils. They are less clayey 
throughout than Roselms soils but are more clayey in 
the subsoil and substratum than Del Rey soils. In con- 
trast with the nearby Nappanee soils, they formed in 
more stratified sediments and do not have pebbles 
and stone fragments. 

FsA—Fulton loam, 0 to 2 percent slopes. This nearly 
level soil is on lake plains. Most areas are long strips _ 
that parallel drainageways or occur on slight rises. 
The profile is similar to the one described as repre- 
sentative of the series, but the surface layer is loam, 
has better tilth, and is less subject to crusting. 

Included with this soil in mapping are small areas 
of the very poorly drained Toledo and Latty soils. 
These areas generally occur along natural drainage- 
ways, in low spots, and near the edge of this soil. 
Small areas of Del Rey soils are also included. 

Seasonal wetness is the major limitation for farm- 
ing. Seasonal wetness and slow permeability are limi- 
tations for many nonfarm uses. 

Most areas have been cleared and are used for culti- 
vated crops. This soil is moderately well suited to 
farming if the excess water is removed. It is well 
suited to openland wildlife. It has moderate to severe 
limitations for recreational and urban developments. 
Capability unit IIIw—3; woodland suitability 3w. 

FsB—Fulton loam, 2 to 6 percent slopes. This gently 
sloping soil is on the lake plain. It occupies small to 
moderately large, long strips adjacent to drainage- 
ways. Surface runoff is medium, and erosion is a 
moderate hazard. Ponding rarely occurs. The profile 
is similar to the one described as representative of 
the series, but the surface layer is loam, has better 
tilth, and is less subject to crusting. 

Included with this soil in mapping are spots of 
Fulton silty clay loam soil. Also included are small 
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areas of Del Rey soils. These areas are mainly near 
the boundaries between Fulton and Del Rey soils. 

Seasonal wetness is the major limitation for farm- 
ing. An erosion hazard is also a limitation. Seasonal 
wetness and slow permeability are limitations for 
many nonfarm uses. 

Most areas have been cleared and are used for culti- 
vated crops. This soil is moderately well suited to farm- 
ing if the erosion hazard can be controlled and the 
excess water is removed. It has moderate to severe 
limitations for recreational and urban developments. 
Capability unit IIIlw-8; woodland suitability 3w. 

FuA—Fulton silty clay loam, 0 to 2 percent slopes. 
This nearly level soil is on the lake plain. It occurs as 
small to moderately large and long strips that parallel 
drainageways. It is also on slight rises throughout 
the lake plain. A few large areas are relatively flat. 
This soil has the profile described as representative of 
the series. The surface crusts after heavy rainfall, and 
this adversely affects seedling establishment. Ponding 
occurs in’some places. 

Included with this soil in mapping are narrow 
strips of the very poorly drained Toledo and Latty 
soils. These areas are commonly along natural drain- 
ageways and in low spots. Some small areas of Del 
Rey soils and a few spots of soils with a loam surface 
layer are also included. 

Seasonal wetness is the major limitation for farm- 
ing. Seasonal wetness and slow permeability are limi- 
tations for many nonfarm uses. 

Most areas have been cleared and are used for culti- 
vated crops. This soil is moderately well suited to farm- 
ing if the excess water is removed. It has moderate to 
severe limitations for recreational and urban develop- 
la Capability unit IIIw-3; woodland suitability 

Ww. 

FuB—Fulton silty clay loam, 2 to 6 percent slopes. 
This gently sloping soil is on the lake plain. It com- 
monly occurs as long, narrow to moderately wide 
strips adjacent to drainageways. Some areas are on 
low rises and knolls. Runoff is medium, and erosion 
is a moderate hazavd. The surface crusts after heavy 
ae and this adversely affects seedling establish- 
ment. 

Included with this soil in mapping are spots of 
Fulton loam and small areas of Del Rey soils. A few 
moderately eroded, more sloping spots are also in- 
cluded. 

Seasonal wetness and the hazard of erosion are 
the major limitations for farming. Seasonal wetness 
and slow permeability are limitations for many non- 
farm uses. 

Most areas have been cleared and are used for culti- 
vated crops. This soil is moderately well suited to 
farming if the erosion hazard is controlled and the 
excess water is removed. It has moderate to severe 
limitations for recreational and urban developments. 
Capability unit I1Iw-8; woodland suitability 3w. 


Genesee Series 


The Genesee series consists of nearly level, well 
drained soils on flood plains along the larger streams 
in the county. These soils formed in alluvium derived 
from nearby glacial till or lake plain deposits. They 


are flooded in periods of high water, mainly in winter 
and spring. 

In a representative profile the surface layer is dark 
grayish brown loam 8 inches thick. The subsoil, from 
8 to 40 inches, is brown clay loam and loam, The 
substratum to a depth of 60 inches is brown loam. 

Genesee soils have a deep root zone and a high 
available water capacity. Permeability is moderate 
throughout, except in coarser textured strata in the 
substratum, where it’ is rapid. Both erosion and de- 
position oecur during floods, causing streambanks to 
erode and channels to change. 

Genesee soils are well suited to farming if protected 
from flooding. They are well suited to openland wild- 
life. Limitations for most nonfarm uses are severe. 
These soils are well suited to woodland. 

Most areas are used for cultivated crops. A few are 
wooded. 

Representative profile of Genesee loam, in ‘a culti- 
vated field SW14,SE14SW1, sec. 28, Springfield Town- 
ship; T.6 N., R. 4 E., north of U.S. Route 6 on highway 
right-of-way, 260 feet west of field entrance from 
highway, 35 feet south of fence: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) loam; moderate medium granular 
structure; friable; many fine roots; very 
dark grayish brown coatings on faces of 
peds; mildly alkaline; abrupt smooth 
boundary. 

B21—8 to 11 inches; brown (10YR 4/3) clay 
loam; moderate medium angular blocky 
structure; friable; many fine roots; 
common medium distinct very dark gray- 
ish brown (10YR 3/2) organic coatings 
on faces of peds; mildly alkaline; abrupt 
wavy boundary. 

B22—11 to 28 inches; brown (10YR 4/3) clay 
loam; weak medium prismatic structure 
parting to moderate medium subangular 
blocky; friable; common fine roots; black 
(10YR 2/1) organic stains; mildly alka- 
line; gradual wavy boundary. 

B23—28 to 40 inches; brown (10YR 4/3) loam; 
weak coarse subangular blocky structure 
parting to weak medium angular blocky ; 
friable; few fine roots; mildly alkaline; 
gradual smooth boundary. 

C—40 to 60 inches; brown (10YR 4/3) loam; 
massive, some stratification; friable; cal- 
eareous below 49 inches; mildly alkaline. 

The thickness of the solum ranges from 25 to 46 
inches. The depth to free carbonates ranges from 30 to 
50 inches. 

The A horizon ranges from 7 to 10 inches in thick- 
ness and is 10YR hue, value of 3 through 5, and chroma 
of 2 or 8. Reaction is neutral or mildly alkaline. 

The B horizon is 10YR hue, value of 4 or 5, and 
chroma of 2 through 4, The texture ranges from sandy 
loam to silty clay loam with strata of sandy and grav- 
elly material increasing in thickness with depth. Re- 
action ranges from neutral to moderately alkaline. In 
places this horizon is calcareous. 

Genesee soils are the well drained members of a 
drainage sequence that includes the moderately well 
drained Eel soils, the somewhat poorly drained Shoals 
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soils, and the very poorly drained Sloan soils. Genesee 
soils are similar to Landes soils but are more clayey 
and less sandy. 

Genesee soils in the survey area have more subsoil 
development than is defined as the range for Genesee 
soils, but this difference does not affect use and 
management. : 

Ge—Genesee loam. This nearly level soil occupies 
areas on the flood plains of major streams of the county. 
Most areas are adjacent to streams and are moderate 
to large in size and long or oval in shape. 

Included with this soil in mapping are small areas 
of the moderately well drained Eel soils. Also included 
are small, long areas of Shoals or Sloan soils in drain- 
ageways or old stream channels. Spots of the more 
sandy Landes soils are included in some areas next to 
rivers. 

Flooding is the major limitation for farming. 
Streambank erosion is also a hazard in some areas. 
Flooding is most common jin winter and spring but 
can occur in all seasons. It is the dominant limitation 
for most nonfarm uses. 

Most areas are used for cultivated crops, to which 
they are well suited if protected from flooding. The 
soil has severe limitations for most recreational and 
urban developments. Capability unit IIw-1; woodland 
suitability lo. 


Gilford Series 


The Gilford series consists of nearly level, very 
poorly drained soils that formed in sandy material. 
These soils occupy depressional areas throughout the 
county. ‘ 

In a representative profile the surface layer is a very 
dark grayish brown fine sandy loam 11 inches thick. 
The mottled subsoil, from 11 to 39 inches, is grayish 
brown sandy loam. The substratum, from 89 to 49 
inches, is light brownish gray loamy coarse sand and 
to a depth of 60 inches is mottled, dark grayish brown 
silty clay loam. 

Gilford soils have a deep root zone and moderate 
available water capacity. Permeability is moderately 
rapid. These soils are saturated for significant periods 
in winter and spring and dry slowly unless adequately 
drained. 

Gilford soils are well suited to farming if the excess 
water is removed. They are well suited to wetland 
wildlife. Limitations for most nonfarm uses are severe. 

Most areas have been cleared and are used for cul- 
tivated crops. A few are wooded. 

Representative profile of Gilford fine sandy loam, in 
a cultivated field SWIASEIANEYNE!, sec. 10, Pu- 
laski Township; T. 6 N., R. 3 E., 102 feet north of 
field boundary in east-west line with big tree, 240 feet 
west of County Road 17: 

Ap—0 to 11 inches; very dark grayish brown 
(10YR 3/2) fine sandy loam; moderate 
medium subangular blocky structure 
parting to weak medium granular; fri- 
able; many fine roots; light colored sand 
grains coating faces of peds; slightly 
acid; abrupt smooth boundary. 

Big—11 to 16 inches; grayish brown (10YR 
5/2) fine sandy loam; common fine dis- 


tinct yellowish brown (10YR 5/6) mot- 
tles; weak coarse and medium angular 
blocky structure; friable; common fine 
roots; dark gray (10YR 4/1) coatings on 
faces of peds; few dark concretions: 1 
percent fine gravel; very dark grayish 
brown (1OYR 3/2) fillings in old root 
channels; neutral; clear smooth bound- 
ary. 

B21g—16 to 26 inches; grayish brown (2.5Y 5/2) 
sandy loam; common fine distinct yellow- 
ish brown (10YR 5/6) mottles; weak 
coarse and medium angular blocky struc- 
ture; friable; few fine roots; dark gray 
(10YR 4/1) coatings on faces of peds; 
organic stain on faces of some peds; 
5 to 10 percent gravel; few pockets of 
loamy sand; mildly alkaline; abrupt 
wavy boundary. 

B22g—26 to 39 inches; grayish brown (10YR 
5/2) coarse sandy loam; common me- 
dium distinct dark yellowish brown 
(10YR 4/4) and common fine distinct 
yellowish brown (10YR 5/6) mottles; 
weak coarse and medium angular blocky 
structure; friable; few fine roots; dark 
gray (10YR 4/1) coatings on faces of 
peds; organic stain on faces of some 
peds; 5 to 10 percent gravel; few pockets 
of loamy sand; mildly alkaline; abrupt 
wavy boundary. 

IIC1—39 to 49 inches; light brownish gray 
(10YR 6/2) loamy coarse sand; single 
grained; loose; 10 percent gravel; calcar- 
eous; moderately alkaline; abrupt 
smooth boundary. 

TIC2—49 to 60 inches; dark grayish brown 
(1LOYR 4/2) silty clay loam; common me- 
dium distinct gray (LOYR 5/1) mottles; 
weak thick platy structure; firm; dark 
gray (10YR 4/1) coatings on faces of 
peds; calcareous; moderately alkaline. 

The thickness of the solum ranges from 26 to 44 
inches. The depth to carbonates ranges from 30 to 42 
inches. The gravel content in the solum ranges from 0 
to 10 percent. 

The A horizon is 10 to 14 inches thick and is 10YR 
hue, value 2 or 3, and chroma of 1 or 2. Reaction is 
commonly slightly acid unless the soil is limed. 

The B horizon is 10YR to 2.5Y hue, value of 4 
through 6, and chroma of 1 or 2. The texture is fine 
sandy loam to coarse sandy loam with subhorizons of 
loamy sand to sandy clay loam. Reaction ranges from 
slightly acid to mildly alkaline. 

The ITC horizon is coarse textured and is 10YR to 
2.5¥ hue, value of 4 through 6, and chroma of 0 
through 6. Reaction ranges from mildly alkaline to 
moderately alkaline. This horizon is commonly ealcar- 
eous. A IIIC horizon occurs in most pedons and is 
silty clay loam to clay. 

Gilford soils are the very poorly drained members of 
a drainage sequence that includes the well drained 
Boyer and Oshtemo soils. They are similar to Mill- 
grove soils but have less clay and more sand in the 
subsoil. In contrast with Colwood soils, Gilford soils 
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have less clay and are not stratified with fine sands 
and silts. They are similar to Lamson soils but contain 
more medium and coarse sand and have a slightly 
thicker, dark surface layer. 

Gf—Gilford fine sandy loam, This nearly level soil 
is on broad upland areas on the lake plain and some 
stream terraces. It is easily tilled and has good struc- 
ture and tilth. 

Included with this soil in mapping are small areas 
of the somewhat poorly drained Digby soils. Also in- 
cluded, near the edge of this soil, are small areas of 
Millgrove and Mermill soils. 

Seasonal wetness with a hazard of ponding is the 
major limitation for farming. The soil drains readily 
when artificial drainage is installed. The seasonal high 
water table is a limitation for many nonfarm uses. 

Most areas have been cleared and are used for cul- 
tivated crops. This soil is well suited to farming if the 
excess water is removed. It has severe limitations for 
recreational and urban developments. Capability unit 
Ilw-9; woodland suitability 4w. 


Glynwood Series 


The Glynwood series: consists of moderately well 
drained, gently sloping to steep soils on uplands. These 
soils formed in moderately fine textured glacial till. 
They occur on sides of ridges and in areas adjacent to 
drainageways. 

In a representative profile the surface layer is dark 
grayish brown loam 8 inches thiek. The subsoil, from 
8 to 32 inches, is dark yellowish brown and brown clay 
loam that is mottled with gray colors and is very firm 
below 15 inches. The substratum to a depth of 60 inches 
is mottled, brown clay loam glacial till. 

Glynwood soils have a moderately deep root zone 
and a moderate available water capacity. Permeability 
is slow in the subsoil and substratum. Artificial drain- 
age is generally not needed, except in spots where 
runoff concentrates. 

Glynwood soils are well suited to farming on the 
gently sloping and sloping areas. They are well suited 
to openland wildlife. Limitations for most nonfarm 
uses are moderate or severe. These soils are generally 
well suited to woodland. 

Most areas have been cleared and are used for pas- 
ture and cultivated crops. Some areas are wooded. 

Representative profile of Glynwood loam, 2 to 6 per- 
cent slopes, in a cultivated field SW!ASWI, sec. 28, 
Center Township; T. 6 N., R. 2 E., 75 feet east of 
County Road 9 and 0.26 mile north of U.S. Route 6: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) loam; weak fine granular structure; 
friable; medium acid; abrupt smooth 
boundary 

B1—8 to 11 inches; dark yellowish brown (10YR 
4/4) clay loam; few fine distinct yellow- 
ish brown (10YR 5/6) mottles; weak 
medium prismatic structure parting to 
moderate fine and medium subangular 
blocky; firm; 2 to 4 percent glacial peb- 
bles; strongly acid; clear wavy boundary. 

B2it—11 to 15 inches; dark yellowish brown 
(10YR 4/4) clay loam; moderate medium 
prismatic structure parting to moderate 


medium angular blocky; firm; 2 to 4 per- 
cent glacial pebbles; thin patchy dark 
grayish brown (10YR 4/2) clay films on 
faces of peds; medium acid; gradual 
smooth boundary. 
B22t—15 to 22 inches; brown (10YR 4/3) clay 
loam; common fine faint dark grayish 
brown (10YR 4/2) and few fine distinct 
yellowish brown (10YR 5/6) mottles; 
moderate medium prismatic structure 
parting to moderate medium angular 
blocky; very firm; thin continuous dark 
grayish brown (10YR 4/2) clay films on 
faces of peds; 2 to 4 percent glacial 
pebbles; neutral; clear wavy boundary. 
to 82 inches; dark yellowish brown 
10YR 4/4) clay loam; common fine faint 
grayish brown (10YR 5/2) mottles; 
weak coarse prismatic structure parting 
to moderate medium angular blocky; 
very firm; thin continuous dark grayish 
brown (2.5Y 4/2) clay films on faces of 
peds; few small light brownish gray 
(10YR 6/2) lime concretions; calcare- 
ous; moderately alkaline. 
C32 to 60 inches; brown (10YR 4/8) clay loam; 
few fine faint grayish brown (10YR 
5/2) and yellowish brown (10YR 5/4) 
mottles; weak medium platy structure; 
firm; calcareous; moderately alkaline. 

The depth to carbonates ranges from 20 to 38 inches. 
The thickness of the solum ranges from 22 to 40 inches. 

The A horizon is generally 4 to 11 inches thick, but 
in some pedons it has been mostly removed by erosion. 
The Ap horizon is dark grayish brown or brown in 
10YR hue, value of 4, and chroma of 2 or.3. Undis- 
turbed areas have an Al horizon with value of 2 or 3 
and chroma of 1 or 2. The A horizon is mostly loam 
but ranges to clay loam. Reaction ranges from medium 
acid to neutral. An A2 or B&A horizon occurs in some 
pedons, ; 

The B horizon is 10YR hue, value of 4 or 5, and 
chroma of 3 or 4. The texture is heavy clay loam or 
clay. Reaction ranges from strongly acid to slightly 
acid in the upper part and slightly acid to moderately 
alkaline and calcareous in the lower part. 

The C horizon is clay loam glacial till. It is 10YR 
hue, value of 4 or 5, and chroma of 8 or 4. It is mot- 
tled. The reaction is moderately alkaline. This horizon 
is calcareous. 

Glynwood soils are the moderately well drained 
members of a drainage sequence that includes the very 
poorly drained Pewamo soils and the somewhat poorly 
drained Blount soils. Glynwood soils are similar to 
Shinrock, Lueas, and St. Clair soils. In contrast with 
Shinrock and Lucas soils, they have glacial pebbles and 
are not stratified. They differ from St. Clair soils in 
having less clay just below the plow layer. 

GIB—Glynwood loam, 2 to 6 percent slopes. This 
gently sloping soil occurs as long strips on slope breaks 
along small drainageways. Most slopes are short to 
moderate. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping are small areas 
of the wetter Blount soils, which are generally on the 
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more level areas and lower parts of slopes. Also in- 
cluded, in some areas, are spots of Rawson, Haskins, 
and Seward soils. The sand spot symbol is commonly 
used to identify the more sandy soils on the soil map. 
Areas on the Wabash Moraine have a loam instead of 
a clay loam substratum. These loamy layers are slightly 
more pervious. . 

A moderate erosion hazard is the major limitation 
for farming. Slow permeability and slope are. limita- 
tions for some nonfarm uses. 

Most areas are used for crops. Some are wooded. This 
soil is well suited to farming if erosion is controlled. 
It has a moderate to severe limitation for most recre- 
ational and urban developments. Capability unit Ile-2; 
woodland suitability 20. 

GIB2—Glynwood loam, 2 to 6 percent slopes, mod- 
erately eroded. This soil occurs as long strips on slope 
breaks along small drainageways and on low ridges 
throughout the morainic areas of the county. Most 
slopes are short to moderately long. About 60 to 70 
percent of most areas is moderately eroded. The profile 
is similar to the one described as representative of the 
series, but that the surface layer is thinner and has 
been mixed by plowing with finer. textured subsoil ma- 
terial. The surface layer is also lower in organic matter 
content and has poorer’tilth. 

Included with this soil in mapping are small, severely 
eroded areas. Spots of Rawson and Seward soils are 
common in some areas of the county. Also included are 
small areas of Blount and Haskins soils on the lower 
slopes and more level spots. Areas of Glynwood soils 
that occur on the Wabash Moraine have a loamy and 
more pervious substratum texture. 

A severe erosion hazard is the major limitation for 
farming. Slow permeability and slope are limitations 
for some nonfarm uses. 

Most areas are used for crops. Some are in pasture. 
This soil is suited to farming if protected from ero- 
sion. It has moderate to severe limitations for most 
recreational and urban developments. Capability unit 
IIIe-2; woodland suitability 20. 

GlC—Glynwood loam, 6 to 12 percent slopes, This 
sloping soil occurs on narrow and long slope breaks 
along drainageways and on side slopes of morainic 
ridges. Most of the slopes are moderately long to short. 
The profile is similar to the one described as repre- 
sentative of the series, but the surface layer is thin- 
ner. 

Included with this soil in mapping are small areas 
of Seward soils. Areas of this soil on the Wabash Mor- 
aine have a more loamy and pervious substratum. 

Slope and a severe erosion hazard are the major 
limitations for farming. Surface runoff is rapid. Slow 
permeability and slope are limitations for many non- 
farm uses. 

Most areas are used for crops. A few are wooded. 
This soil is suited to farming if protected from erosion. 
It has moderate to severe limitations for most recrea- 
tional and urban developments. Capability unit IIIe—2; 
woodland suitability 20. 

GIC2—Glynwood loam, 6 to 12 percent slopes, mod- 
erately eroded. This sloping soil occurs on narrow and 
long slope breaks along drainageways and on side 
slopes of morainic ridges. Most slopes are short to 


moderately long. In most areas about 80 percent or 
more is moderately eroded. The profile is similar to the 
one described as representative of the series, but the 
present surface layer is a mixture of the original sur- 
face layer and the finer textured subsoil material. 
Lower organic-matter content and poorer tilth of the 
surface layer are the effects of past erosion. 

Included with this soil in mapping are spots on the 
steeper areas that are severely eroded. Spots of Raw- 
son and Seward soils are common in some areas of the 
county, Areas of the Wabash Moraine have a slightly 
more pervious loamy substratum texture. 

Slope and a severe erosion hazard are the major 
limitations for farming. Slow permeability and slope 
are limitations for many nonfarm uses. 

Most areas are used for crops. Some are in pasture. 
This soil is suited to farming if protected from erosion. 
It has moderate to severe limitations for most recrea- 
tional and urban developments. Capability unit ITIe-2; 
woodland suitability 20. 

GID2—Glynwood loam, 12 to 18 percent slopes, 
moderately eroded. This moderately steep soil occupies 
narrow slope breaks adjacent to major drainageways. 
It is less common on side slopes or morainic ridges. 
Most slopes are short. About 50 to 60 percent of most 
areas is moderately eroded. 

Included with this soil in mapping are a few severely 
eroded areas with a clay loam surface layer and poor 
tilth. Also included are a few areas on the Wabash 
Moraine with loamy textures in the substratum. These 
layers are more pervious than corresponding layers in 
the regular Glynwood soils. 

Slope and a severe erosion hazard are the major 
limitations for farming. Surface runoff is rapid. Slow 
permeability and slope are limitations for many non- 
farm uses. 

About half the areas are used for pasture and 
meadow. Some are used for row crops. Many areas 
are wooded. This soil is suited to farming if protected 
from erosion. It has severe limitations for most recrea- 
tional and urban developments. Capability unit IVe-1; 
woodland suitability 2r. 

GIE2—Glynwood loam, 18 to 40 percent slopes, 
moderately eroded. This steep soil occupies slope breaks 
along the larger drainageways. The slopes are short 
to moderate. About 50 to 75 percent of most areas is 
moderately eroded. Most areas are uncultivated, but 
overgrazing has caused erosion in the past. The pro- 
file has a thinner surface layer than the one described 
as representative of the series. 

Included with this soil in mapping are a few severely 
eroded areas where the surface layer is clay loam and 
has poor tilth. These are commonly on the steeper areas 
that are used for pasture. Also included in mapping 
are a few areas of soils on the Wabash Moraine with 
a loamy substratum. 

A very severe erosion hazard and steep slopes are 
the major limitations for any use requiring tillage. 
Runoff is rapid. Steep slope is the dominant limitation 
for most nonfarm uses. 

Most areas are used for pasture. Some are wooded. 
This soil is well suited to woodland. It has severe limi- 
tations for recreational and urban developments. Ca- 
pability unit VIIe-1; woodland suitability 2r. 
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Haney Series 


The Haney series consists of moderately well 
drained, nearly level to sloping soils on beach ridges, 
outwash plains, and stream terraces throughout the 
county. These soils formed in water laid deposits of 
loamy material over gravelly and sandy material. 

In a representative profile the surface layer is a dark 
grayish brown loam 9 inches thick, The subsurface 
layer, from 9 to 13 inches, is pale brown sandy loam. 
The subsoil, from 13 to 29 inches, is mottled, brown 
and dark yellowish brown loam and sandy clay loam 
and, from 29 to 34 inches, brown gravelly sandy loam. 
The substratum to a depth of 60 inches is yellowish 
brown and grayish brown stratified sand and gravel. 

Haney soils have a deep root zone and a moderate 
available water capacity. Permeability is moderate in 
the surface layer and subsoil and rapid in the under- 
lying sand and gravel. 

These soils are well suited to farming, openland wild- 
life, and woodland. Most areas are used for cultivated 
crops. A few are wooded. 

Representative profile of Haney loam, 1 to 6 percent 
slopes, in a cultivated field SEY,ASEIZSWYNE), sec. 
19, Superior Township; 300 feet east of house, 500 
feet south of east-west fence: 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) loam; weak medium subangular 
blocky structure parting to moderate 
fine and medium granular; friable; 
many fine roots; 2 percent coarse frag- 
ments; neutral; abrupt smooth bound- 


ary. 

A2—9 to 13 inches; pale brown (10YR 6/3) sandy 
loam; weak fine and medium subangular 
blocky structure; friable; common fine 
roots; few dark gray (10YR 3/1) and 
very dark grayish brown (10YR 3/2) 
worm and root channels; 2 percent 
coarse fragments; slightly acid; clear 
wavy boundary. 
to 18 inches; dark yellowish brown 
(10YR 4/4) heavy loam; common me- 
dium distinct strong brown (7.5YR 5/6) 
mottles; moderate coarse angular blocky 
structure parting to moderate medium 
subangular blocky; firm; common fine 
roots; thin patchy brown (10YR 4/3) 
clay films on faces of peds; few very 
dark gray (10YR 3/1) and very dark 
grayish brown (10YR 3/2) worm and 
root channels; 2 to 4 percent coarse 
fragments; slightly acid; gradual wavy 
boundary. 

B2t—18 to 29 inches; brown (10YR 4/3) heavy 
sandy clay loam; common medium dis- 
tinct strong brown (7.5YR 5/6) and 
common medium faint dark grayish 
brown (10YR 4/2) mottles; moderate 
medium subangular blocky structure; 
firm; common fine roots; thin patchy 
dark grayish brown (10YR 4/2) clay 
films on faces of peds; 5 to 10 percent 
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coarse fragments; slightly acid; gradual 

wavy boundary. 
IIB3t—29 to 34 inches; brown (10YR 4/8) grav- 
elly sandy loam; few medium distinct 
grayish brown (10YR 5/2) and yellow- 
ish brown (10YR 5/4) mottles; moder- 
ate medium subangular blocky structure; 
friable; few fine roots; dark grayish 
brown (10YR 4/2) clay bridging of sand 
grains; 15 to 25 percent coarse frag- 
ments; mildly alkaline; clear wavy 
boundary. 
to 60 inches; grayish brown (10YR 
5/2) and yellowish brown (10YR 5/4) 
stratified sand and gravel and thin layers 
of sandy loam; single grained; loose; cal- 
careous; moderately alkaline. 

The depth to carbonates ranges from 30 to 44 inches. 
The thickness of the solum ranges from 28 to 40 inches. 
Gravel content ranges from 2 to 15 percent in the 
upper part of the solum and from 10 to 35 percent in 
the lower part. 

The Ap horizon is generally 7 to 10 inches thick. 
It is 10YR hue, value of 4 or 5, and chroma of 2 or 3. 
The texture is sandy loam or loam. Reaction ranges 
from medium acid to neutral. 

-The B and IIB horizons are 7.5YR or 10YR hue, 
value of 3 through 5, and chroma of 8 or 4. The texture 
is dominantly sandy clay loam or clay loam but ranges 
to heavy loam and sandy loam and includes gravelly 
analogs of those textures. Reaction ranges from me- 
dium acid to slightly acid in the upper part and slightly 
acid to mildly alkaline in the lower part. 

The C horizon is 10YR hue, value of 4 through 6, 
and chroma of 2 through 4. It is sand and gravel and 
thin strata of finer material. Reaction is mildly or 
moderately alkaline. This horizon is calcareous. 

Haney soils are the moderately well drained mem- 
bers of the drainage sequence that includes the well 
drained Belmore soils, the somewhat poorly drained 
Digby soils, and the very poorly drained Millgrove 
soils. Haney soils are similar to Rawson soils in the 
upper part of the profile but are much coarser tex- 
tured in the lower part of the subsoil and in the sub- 
stratum. They have a more clayey subsoil than the 
nearby Oshtemo and Boyer soils and are not so well 
drained. 

HaB—Haney loam, | to 6 percent slopes. This nearly 
level to gently sloping soil is on beach ridges, stream 
terraces, and outwash plains. It occurs mainly as long 
strips. Some areas on outwash plains are broad. This 
soil has the profile described.as representative of the 
series. 

Included with this soil in mapping are narrow areas 
of the darker and wetter Millgrove soils along drain- 
ageways and small areas of Rawson soils where this 
soil borders finer textured soils. Also included are areas 
of the well drained Oshtemo and Belmore soils on beach 
ridges and small areas of the well drained Boyer and 
oe soils on stream terraces along the St. Joseph 

iver. 

A moderate erosion hazard is the major limitation 
for farming. Slope is a limitation for some nonfarm 
uses. 
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Most areas are used for crops. Some are wooded. 
This soil.is well suited to farming if protected from 
erosion. It has slight to moderate limitations for most 
recreational and urban developments. Capability unit 
I[e-1; woodland suitability 20. 

HeB—Haney-Rawson sandy loams, 1 to 6 percent 
slopes. This nearly level to gently sloping map unit oc- 
curs as long strips and low knolls on glacial outwash 
areas of the Wabash Moraine in the northwestern part 
of the county. It is 40 to 60 percent Haney soils, 20 
to 40 percent Rawson soils, and 5 to 15 percent Morley 
or Shinrock and other more clayey soils. 

Included with this unit in mapping are spots of the 
more sandy Spinks or Ottokee soils and narrow areas 
of the wetter Millgrove and Mermill soils along drain- 
ageways. 

A moderate erosion hazard is the major limitation 
for farming. Slope is a limitation for some nonfarm 
uses. 

Most areas are used for crops. Some areas are 
wooded. This unit is well suited to farming if protected 
from erosion. It has slight to moderate limitations for 
most recreational and urban developments. Capability 
unit Ile-1; woodland suitability 20. 

HeC—Haney-Rawson sanily loams, 6 to 12 percent 
slopes. This sloping map unit occupies long strips on 
glacial outwash areas of the Wabash Moraine in the 
northwestern part of the county. It is 40 to 70 percent 
Haney soils, 20 to 40 percent Rawson soils, and 5 to 
15 percent Glynwood or Shinrock and other more 
clayey soils. Slopes are commonly short and choppy. 

Included with this unit in mapping are spots of the 
more sandy Spinks or Ottokee soils and small areas 
of the Tuscola variant. Some narrow drainageways 
consist of the wetter Millgrove or Mermill soils. 

A severe erosion hazard is the major limitation to 
farming. Slope is a limitation for many nonfarm‘uses. 

Most areas are used for crops and pasture. Some 
are wooded. This unit is moderately well suited to 
farming if protected from erosion. It has moderate to 
severe limitations for most recreational and urban de- 
velopments. Capability unit IIe-1; woodland suitabil- 
ity 20. 


Haskins Series 


The Haskins series consists of nearly level, some- 
what poorly drained soils. These soils formed in me- 
dium textured outwash materials and the underlying 
lacustrine clay or till. They occur throughout the 
county. 

In a representative profile the surface layer is dark 
grayish brown sandy loam 8 inches thick. The sub- 
surface layer, about 5 inches thick, is light brownish 
gray, mottled sandy loam. The subsoil from 13 to 26 
inches is mottled, light brownish gray and dark yel- 
lowish brown sandy loam and sandy clay loam and 
from 26 to 87 inches is mottled, brown silty clay. The 
substratum is brown and dark yellowish brown silty 
clay. 

Haskins soils have a moderately deep root zone and 
a moderate available water capacity. Permeability is 
moderate in the surface layer and upper part of the 
subsoil and slow or very slow in the lower part of the 
subsoil and in the substratum. These soils are satu- 


rated for significant periods in winter and spring and 
dry slowly unless adequately drained. 

Haskins soils are well suited to farming if the ex- 
cess water is removed. They are well suited to open- 
land wildlife. Limitations for most nonfarm uses are 
moderate to severe. 

Most areas have been cleared and are used for cul- 
tivated crops. A few are wooded. 

Representative profile of Haskins sandy loam, 0 to 
3 percent slopes, in a cultivated field SW14NEWSEY, 
SW, sec. 32, Pulaski Township; T. 6 N., R. 3 E., 55 
feet west of field boundary: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) sandy loam; weak fine granular 
structure; friable; many fine roots; few 
pebbles; neutral; abrupt smooth bound- 
ary. 

A2—8 to 13 inches; light brownish gray (10YR 
6/2) sandy loam; few fine distinct dark 
yellowish brown (10YR 4/4) mottles; 
weak medium subangular blocky struc- 
ture parting to moderate fine angular 
blocky; friable; common fine roots; com- 
mon fine distinct brown (7.5YR 4/4) 
stains; dark gray (10YR 4/1) organic 
stains in root channels; few pebbles; 
neutral; abrupt wavy boundary. 

B21t—18 to 26 inches; dark yellowish brown 
(10YR 4/4) light sandy clay loam; many 
fine distinct grayish brown (10YR 5/2) 
and few fine distinct pale brown (10YR 
6/3) mottles; weak medium subangular 
blocky structure; friable; few fine roots; 
medium distinct very dark brown (10YR 
2/2) stains; few pebbles; few pockets of 
gravelly sandy clay loam; thin patchy 
grayish brown (10YR 5/2) clay films 
on vertical faces of peds and bridging 
sand grains; mildly alkaline; abrupt 
wavy boundary. 

B22t—26 to 31 inches; brown (10YR 4/3) silty 
clay; many fine distinct gray (5Y 5/1) 
and few fine distinct yellowish brown 
(10YR 5/6) mottles; weak fine prismatic 
structure parting to moderate fine and 
medium angular blocky; firm; few fine 
roots; thin patchy grayish brown (2.5Y 
5/2) clay films on faces of peds; mildly 
alkaline; abrupt smooth boundary. 

B38—31 to 37 inches; brown (10YR 4/38) silty 
clay; common fine distinct gray (5Y 5/1) 
and common medium distinct yellowish 
brown (10YR 5/6) mottles; weak fine 
prismatic structure parting to moderate 
medium and fine angular blocky; very 
firm; few fine roots; thin patchy gray 
(5Y 5/1) clay films on vertical faces of 
peds; common fine light gray (10YR 
7/1) lime segregations; calcareous; 
mildly alkaline; abrupt wavy boundary. 

C1—387 to 43 inches; brown (10YR 4/3) silty 
clay; common fine distinct grayish 
brown (10YR 5/2) and gray (5Y 5/1) 
mottles; massive; some vertical cleav- 
ages; very firm; gray (5Y 5/1) cleavage 
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faces; calcareous; moderately alkaline; 
abrupt smooth boundary. 

C2—48 to 46 inches; pale brown (10YR 6/3) 
heavy silty clay loam; common fine dis- 
tinct gray (10YR 5/1) and dark yellow- 
ish brown (10YR 4/4) mottles; massive; 
some vertical cleavages; firm; gray (5Y 
5/1) cleavage faces; light gray (10YR 
7/1) lime segregations; calcareous; mod- 
erately alkaline; abrupt smooth bound- 


ary. 

IIC3—46 to 68 inches; dark yellowish brown 
(10YR 4/4) silty clay; common fine 
distinct gray (10YR 5/1) mottles; mas- 
sive; very firm; calcareous; moderately 
alkaline. 

The depth to carbonates ranges from 28 to. 40 inches. 
The thickness of the solum ranges from 24 to 45 
inches. The gravel content of the solum ranges from 
2 to 20 percent in the upper part and from 0 to 8 
percent in the lower part. 

The Ap horizon is 6 to 9 inches thick and is 10YR 
hue, value of 4 or 5, and chroma of 1 or 2. The tex- 
ture is loam or sandy loam. Reaction ranges from me- 
dium acid to neutral. 

The B horizon is 10YR or 2.5Y hue, value of 4 or 5, 
and chroma of 2 through 4. The texture ranges from 
sandy loam to clay loam with gravelly phases. Reac- 
tion ranges from medium acid to mildly alkaline. 

The B horizon is 10YR or 2.5Y hue, value of 4 or 5, 
and chroma of 0.through 3, The texture includes clay, 
silty clay, heavy clay loam, and heavy silty clay loam. 
Reaction ranges from neutral to mildly alkaline. In 
places this horizon is calcareous in the lower part. 

The C horizon is 10YR to 5Y hue, value of 4 through 
6, and chroma of 1 through 3. The texture includes 
clay, silty clay, heavy clay loam, and heavy silty clay 
oam. 

Haskins soils are somewhat poorly drained members 
of a drainage sequence, which includes the moderately 
well drained Rawson soils and the very poorly drained 
Mermill soils. The Haskins soils resemble the Digby 
soils in the upper part of the profile. In contrast, they 
do not have a sand and gravel substratum. They are 
similar to Rimer soils but are less sandy in the upper 
part of the profile. 

HkA—Haskins sandy loam, 0 to 3 percent slopes. 
This nearly level soil occurs as long strips, in small 
somewhat oval areas, and on broad flats. It has the pro- 
file described as representative of the series. This soil 
is very friable and is easy to keep in good tilth. 

Included with this soil in mapping are small areas of 
Digby soils and narrow strips of the wetter Mermill 
soils. A few spots of more sandy soils are included in 
some areas. 

Seasonal wetness is the major limitation for farm- 
ing. Wet spots are more common along the edge of 
Haskins soils where they adjoin clayey soils. Soil ero- 
sion is a minor hazard on the more sloping areas. 
Seasonal wetness is also a limitation for many nonfarm 
uses. 

Most areas have been cleared and are used for cul- 
tivated crops. This soil is well suited to farming if the 
excess water is removed. It has moderate to severe limi- 


tations for recreational and urban developments. 
Capability unit Ilw-8; woodland suitability 2w. 

HnA—Haskins loam, 0 to 3 percent slopes. This 
nearly level soil occupies long strips, relatively small 
oval areas, and moderately broad flats. The profile is 
not so sandy in the upper part as the one described as 
representative of the series. It has a slightly higher 
available water capacity and is less droughty than 
Haskins sandy loam soil. It also has a lower rate of 
infiltration and greater runoff. 

Included with this soil in mapping are narrow strips 
of the wetter Mermill soils in drainageways and de- 
pressions and small areas of Digby soil. Also included 
are small areas of soils, east of Pulaski, that formed 
in stratified silt and fine sand over clay loam till. 

Seasonal wetness is the major limitation for farm- 
ing and for many nonfarm uses. Soil erosion is a minor 
hazard on the more sloping areas. 

Most areas have been cleared and are used for cul- 
tivated crops. This soil is well suited to farming if the 
excess water is removed. It has moderate to severe limi- 
tations for recreational and urban developments. 
Capability unit IIw-8; woodland suitability 2w. 


Hoytville Series 


The Hoytville series consists of nearly level, very 
poorly drained, clayey soils. These soils formed in fine 
textured glacial till on lake plains where the glacial 
till has been leveled and reworked by lake action. 

In a representative profile the surface layer is very 
dark gray clay 8 inches thick. The subsoil, from 8 to 
50 inches, is mottled gray clay. The substratum to a 
depth of 60 inches is yellowish brown clay. 

Hoytville soils have a deep root zone when drained 
and a high available water capacity. Permeability is 
moderately slow in the subsoil and slow in the sub- 
stratum. These soils are saturated for significant 
periods in winter and spring and dry slowly unless 
adequately drained. Surface runoff is slow, and pond-. 
ing is common. 

Hoytville soils are well suited to farming if the ex- 
cess water is removed. They are well suited to wetland 
wildlife. Limitations for most nonfarm uses are severe. 

Most areas have been cleared and are used for cul- 
tivated crops. A few are wooded. 

Representative profile of Hoytville clay in a plowed 
field NWIANEIY,NEIANE1, sec. 34, Jefferson Town- 
ship; T. 7 N., R.3 E., 0.4 mile east of U.S. Route 127: 

Ap—0 to 8 inches; very dark gray (10YR 3/1) 
clay; weak fine angular blocky structure 
parting to moderate fine granular; fri- 
able; many fine roots; 2 percent pebbles; 
neutral; abrupt smooth boundary 

B21tg—8 to 12 inches; gray (5Y 5/1) clay; com- 
mon medium distinct dark yellowish 
brown (10YR 4/4) mottles; weak fine 
angular blocky structure; firm; many 
fine roots; thin patchy clay films on 
vertical faces of peds; 3 percent pebbles: 
neutral; clear smooth boundary. 

B22tg—12 to 22 inches; gray (5Y 5/1) clay: 
common distinct dark yellowish brown 
(10YR 4/4) mottles; weak medium pris- 
matic structure parting to moderate me- 
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dium angular blocky; firm; common fine 
roots; thin patchy clay films on faces of 
peds; 2 to 3 percent pebbles; mildly 
alkaline; gradual smooth boundary. 
B23teg—22 to 29 inches; gray (5Y 5/1) clay; 
common fine distinct yellowish brown 
(10YR 5/4) mottles; weak medium pris- 
matic structure parting to moderate me- 
dium angular blocky; firm; common fine 
roots; thin patchy clay films on faces of 
peds; 3 percent pebbles; mildly alkaline; 
gradual smooth boundary. 

B24tg—29 to 43 inches; gray (5Y 5/1) clay; 
many medium distinct dark yellowish 
brown (10YR 4/4) mottles; weak me- 
dium prismatic structure parting to 
moderate medium subangular blocky; 
firm; common fine roots; thin patchy clay 
films on faces of peds; 3 to 4 percent 
pebbles; moderately alkaline; clear wavy 
boundary. 

B3tg—43 to 50 inches; gray (5Y 5/1) clay; many 
medium distinct dark yellowish brown 
(LOYR 4/4) mottles; weak medium pris- 
matic structure parting to weak medium 
subangular blocky; firm; few fine roots; 
thin very patchy clay films on vertical 
faces of peds; 2 percent pebbles; cal- 
careous; moderately alkaline; gradual 
wavy boundary. 

C—50 to 60 inches; yellowish brown (10YR 5/4) 
clay; massive; some vertical cleavages; 
very firm; gray (5Y 5/1) coatings on 
cleavage faces; 2 percent pebbles; cal- 
careous; moderately alkaline. 

The depth to carbonates ranges from 30 to 50 inches. 
The thickness of the solum ranges from 36 to 55 inches. 
The soil is 2 to. 8 percent coarse fragments, dominantly 
limestone and shale and some igneous pebbles. 

The Ap horizon is commonly 6 to 9 inches thick and 
is 10YR hue, value of 2 or 8, and chroma of 1 or 2. 
Reaction ranges from slightly acid to neutral. 

The B horizon is 10YR to 5Y hue, value of 4 through 
6, and chroma of 1 or 2, and it is mottled. The texture 
is clay or silty clay, but thin layers of silty clay loam 
or clay loam are present in some pedons. Reaction 
ranges from neutral to mildly alkaline in the upper part 
and from neutral to moderately alkaline and calcareous 
in the lower part. 

The C horizon is 10OYR to 5Y hue, value of 4 or 5, 
and chroma of 1 through 4. The texture is clay or clay 
loam. 

Hoytville soils are the very poorly drained members 
of a drainage sequence that includes the somewhat 
poorly drained Nappanee soils and the moderately well 
drained St. Clair soils. They formed in glacial till in- 
stead of lacustrine sediments, as did the Latty, Paul- 
ding, and Toledo soils. They are also less clayey than 
are the Paulding soils. They are similar to Pewamo 
soils that occur on the till plain but have a slightly 
thinner, dark surface layer. 

Hv—Hoytville clay. This nearly level soil occurs as 
long strips or as broad flats on the lake plain. It be- 
comes cloddy if worked when too wet, and crusting 
commonly follows rains. 


Included with this soil in mapping are small areas 
of Nappanee soil oh low rises and narrow strips of 
Mermill soils. Near Bryan, areas that have a silty or 
sandy substratum below.a thin layer of glacial till are 
also included. 

Seasonal wetness is the major limitation for farming. 
Ponding occurs in depressional areas. Seasonal wetness 
and slow permeability are limitations for many non- 
farm uses. 

Most areas have been cleared and are used for cul- 
tivated crops. This soil is well suited to farming if the 
excess water is removed. It has severe limitations for 
most recreational and urban developments. Capability 
unit Ilw-7; woodland suitability 3w. 


Kibbie Series 


The Kibbie series consists of nearly level and gently 
sloping, somewhat poorly drained soils on the lake 
plain. These soils formed in silty or loamy materials 
and are underlain by stratified silts, fine sands, and 
very fine sands. 

In a representative profile the surface layer is dark 
grayish brown very fine sandy loam 10 inches thick. 
The subsoil, from 10 to 42 inches, is mottled, yellowish 
brown and grayish brown very fine sandy loam and silt 
loam. The substratum to a depth of 60 inches is light 
olive brown silt loam and very fine sandy loam. 

Kibbie soils have a deep root zone and a high avail- 
able water capacity. Permeability is generally moder- 
ate throughout, but some variability occurs because of 
stratification in the substratum. The soils have a sea- 
sonal high water table for long periods in winter and 
spring and dry slowly unless adequately drained. 

Kibbie soils are well suited to farming if the excess 
water is removed. They are well suited to openland 
wildlife. Limitations for most nonfarm uses are mod- 
erate to severe. 

Most areas have been cleared and are used for cul- 
tivated crops. A few are wooded. 

Representative profile of Kibbie very fine sandy 
loam, 0 to 2 percent slopes, in a cultivated field 
SWIASEI,SEY4SW), sec. 28, Brady Township; T. 7 
N., R. 4 E., 100 feet north of County Road H, 150 feet 
south of woods: 

Ap—0 to 10 inches; dark grayish brown (10YR 
4/2) very fine sandy loam; weak medium 
granular structure; friable; many fine 
roots; very dark grayish brown (10YR 
3/2) coatings on faces of peds; 3 percent 
coarse fragments; slightly acid; abrupt 
smooth boundary. 
to 13 inches; yellowish brown (10YR 
5/4) very fine sandy loam; common fine 
distinct grayish brown (10YR 5/2) mot- 
tles: moderate fine and medium subangu- 
lar blocky structure; friable; many fine 
roots; dark grayish brown (10YR 4/2) 
organic coatings on faces of peds; thin 
very patchy yellowish brown (10YR 
5/4) clay films in pores; 2 percent coarse 
fragments; neutral; gradual wavy 
boundary. 

B21tg—13 to 20 inches; yellowish brown (10YR 
5/4) silt loam; many fine distinct gray- 
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ish brown (10YR 5/2) mottles ; moderate 
medium subangular blocky structure; 
firm; common fine roots; thin patchy 
dark grayish brown (10YR 4/2) clay 
films on vertical and horizontal faces of 
peds; 2 percent coarse fragments; few 
fine dark brown (10YR 3/8) concretions; 
neutral; gradual wavy boundary. 

B22tg—20 to 26 inches; grayish brown (10YR 
5/2) silt loam; many medium distinct 
yellowish brown (10YR 5/4) mottles; 
weak medium prismatic structure part- 
ing to weak coarse subangular blocky: 
friable; common fine roots; medium 
patchy grayish brown (10YR 5/2) clay 
films on faces of peds; 1 percent coarse 
fragments; few medium very dark brown 
(10YR 2/2) concretions; mildly alkaline; 
gradual wavy boundary. 

B38itge—26 to 34 inches; grayish brown (2.5Y 
5/2) silt loam; many medium distinct 
yellowish brown (10YR 5/4) mottles; 
weak medium prismatic structure part- 
ing to weak coarse subangular blocky; 
friable; few fine roots; thin very patchy 
grayish brown (10YR 5/2) clay films on 
faces of peds; light brownish gray (2.5Y 
6/2) silt coatings on faces of prisms; few 
medium very dark brown (10YR 2/2) 
concretions; 1 percent coarse fragments; 
mildly alkaline; gradual wavy boundary. 

B32—34 to 42 inches; yellowish brown (10YR 
5/4) silt loam; many coarse distinct light 
brownish gray (2.5Y 6/2) and yellowish 
brown (10YR 5/6) mottles; weak coarse 
prismatic structure; friable; few fine 
roots; light brownish gray (2.5Y 6/2) 
silt coatings on faces of prisms; calcare- 
ous; moderately alkaline; abrupt smooth 
boundary. 

C—42 to 60 inches; light olive brown (2.5Y 5/4) 
silt loam and very fine sandy loam: com- 


mon fine distinct yellowish brown (10YR° 


5/6) mottles; weak thin platy structure, 
with some vertical cleavage breaks; fri- 
able; grayish brown (2.5Y 5/2) silt 
coatings on cleavage faces; calcareous; 
moderately alkaline. 

The depth to carbonates ranges from 24 to 45 inches. 
The thickness of the solum is 28 to 48 inches. 

The Ap horizon is commonly 7 to 10 inches thick and 
is 10YR hue, value of 4, and chroma of 2 or 3. Reac- 
tion is slightly acid or neutral. 

The B horizon is 10YR hue, value of 4 or 5, chroma 
of 2 through 4 and is mottled. The texture includes silt 
loam, loam, clay loam, and silty clay loam. Reaction is 
commonly medium acid to mildly alkaline but ranges 
to moderately alkaline in the lower part. In places this 
horizon is calcareous. 

The C horizon is 10YR or 2.5Y hue, value of 4 
through 6, and chroma of 2 through 4. The texture is 
variable as a result of stratification and ranges from 
fine sand to silt loam. Thin strata of clay loam or silty 
clay occur in some pedons. Reaction is moderately al- 
kaline. This horizon is caleareous. 


Kibbie soils are the somewhat poorly drained mem- 
bers of a drainage sequence that includes the very 
poorly drained Colwood and the moderately well 
drained Tuscola variant soils. Kibbie soils are similar 
to Digby soils but contain less sand and gravel. 

The Kibbie soils in the survey area have a lighter 
colored surface layer than Kibbie soils mapped else- 
where, but this difference does not affect their use and 
management. 

KIA—Kibbie very fine sandy loam, 0 to 2 percent 
slopes. This nearly level soil is on the lake plain. It 
occupies long low ridges near drainageways, small 
oval areas, and moderately broad flats. The profile is 
the one described as representative of the series. The 
soil is friable, and surface runoff is slow. This soil 
crusts after a hard rain. 

Included with this soil in mapping are small areas 
of the wetter Colwood soils, which occur as narrow 
strips along drainageways and in low spots. Also in- 
cluded are a few areas southeast of West Unity that 
have less clay in the subsoil. Some areas contain spots 
of the more sandy Rimer soils. 

Seasonal wetness is the major limitation for farm- 
ing and for many nonfarm uses. Soil blowing is a 
oe A high potential frost action is also a limita- 

ion. 

Most areas are used for crops. This soil is well suited 
to farming if the excess water is removed. It has mod- 
erate to severe limitations for recreational and urban 
developments. Capability unit Ilw-8; woodland suit- 
ability 2w. 

KIB—Kibbie very fine sandy loam, 2 to 6 percent 
slopes. This gently sloping soil is on the lake plain. It 
occurs as long, narrow to moderately wide strips ad- 
jacent to drainageways and on low rises. This soil has 
a slightly thinner profile and has had more erosion 
than the one described as representative of the series. 
This soil is friable and easy to keep in good tilth, but 
it crusts after heavy rains. 

Included with this soil in mapping are small areas of 
the finer textured Del Rey soils. Also included are a 
few areas southeast of West Unity that have less clay 
in the subsoil and areas of the wetter Colwood soils 
along drainageways and in depressions. 

Seasonal wetness and the hazard of erosion are the 
major limitations for farming. Erosion control is 
needed. Seasonal wetness is the main limitation for 
many nonfarm uses. The high frost action potential is 
also a limitation. 

Most areas are used for crops. This soil is well 
suited to farming if the excess water is removed and 
erosion is controlled. It has moderate to severe limita- 
tions for recreational and urban developments. Capa- 
bility unit Ilw-8; woodland suitability 2w. 


Lamson Series 


The Lamson series consists of nearly level, very 
poorly drained soils on depressional areas of the lake 
plain. These soils formed in stratified materials of silt 
loam to very fine sand. 

‘In a representative profile the surface layer is very 
dark gray very fine sandy loam 9 inches thick. The sub- 
surface layer is mottled, gray very fine sandy loam 
about 4 inches thick. The subsoil, from 13 to 32 inches, 
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is mottled, gray loam, very fine sandy loam, and loamy 
very fine sand. The substratum to a depth of 60 inches 
is gray silt loam. ae 

Lamson soils have a deep root zone if artificially 
drained. The available water capacity and permeability 
are moderate. These soils have a seasonal high water 
table and are saturated for significant periods. Some 
ponding occurs during heavy rains, but this ponded wa- 
ter infiltrates the soil quickly. There is very little 
surface runoff. 

Lamson soils are well suited to farming if the ex- 
cess water is removed. They are well suited to wetland 
wildlife, Limitations for most nonfarm uses are severe. 

Most areas have been cleared and are used for culti- 
vated crops. A few are wooded. 

Representative profile of Lamson very fine sandy 
loam in a cultivated field NWI4SEIG4NWIANWI, sec. 
15, Brady Township; T. 7 N., R. 4 E., 187 feet east of 
north-south fence and 450 feet south of east-west 
fence: 

Ap—0 to 6 inches; very dark gray (10YR 3/1) 
very fine sandy loam; moderate medium 
granular structure; very friable; many 
fine roots; black (10YR 2/1) coatings on 
faces of peds; neutral; abrupt smooth 
boundary. 

A12—6 to 9 inches; very dark gray (10YR 3/1) 
very fine sandy loam; weak medium sub- 
angular blocky structure; friable; many 
fine roots; black (10YR 2/1) coatings on 
faces of peds; neutral; abrupt smooth 
boundary. 

A2g—9 to 13 inches; gray (N 5/0) very fine 
sandy loam; many fine faint dark gray 
(10YR 4/1) and common fine prominent 
dark reddish brown (5YR 8/8) mottles; 
weak medium subangular blocky struc- 
ture; friable; many fine roots; patchy 
black (10YR 2/1) coatings on faces of 
peds; numerous root, earthworm, and 
crayfish channels filled with black (10YR 
2/1) very fine sandy loam; neutral; clear 
smooth boundary. 

B21g—13 to 18 inches; gray (N 5/0) loam; com- 
mon medium distinet very dark gray 
(10YR 3/1) and many fine and medium 
prominent dark reddish brown (5YR 
3/4) mottles; weak medium angular 
blocky structure; friable; common fine 
roots; patchy black (10YR 2/1) coatings 
on faces of peds; numerous root, earth- 
worm, and crayfish channels filled with 
black (10YR 2/1) very fine sandy loam; 
mildly alkaline; clear smooth boundary. 

B22g—-18 to 24 inches; gray (N 5/0) very fine 
sandy loam; many medium distinct yel- 
lowish brown (10YR 5/6) and common 
fine distinct dark brown (7.5YR 4/4) 
mottles; weak coarse subangular blocky 
structure; friable; common fine roots; 
patchy very dark gray (10YR 3/1) coat- 
ings on faces of peds; numerous root, 
earthworm, and crayfish channels filled 
with black (LOYR 2/1) loam and very 
fine sandy loam; less than 1 percent 
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small pebbles; mildly alkaline; clear 
wavy boundary. 

B3g—24 to 32 inches; gray (N 5/0) loamy very 
fine sand; common medium distinct light 
olive brown (2.5Y 5/4) and yellowish 
brown (10YR 5/6) mottles; massive; 
friable: few fine roots; few old root 
channels with very dark gray (10YR 
3/1) coatings: less than 1 percent small 
pebbles; calcareous; moderately alkaline; 
clear wavy boundary. 

C—32 to 60 inches; gray (N 5/0) silt loam; mas- 
sive; friable; many dark stains coating 
old root channels; calcareous; mildly 
alkaline. 

The thickness of the solum ranges from 30 to 45 
inches. 

The Ap horizon is generally 6 to 9 inches thick and 
is 10YR hue, value of 2 or 3, and chroma of 1. Reac- 
tion ranges from slightly acid to neutral. 

The B horizon is 10YR or 2.5Y hue or neutral, value 
of 4 through 6, and chroma of 0 through 2, and it is 
mottled. The texture is loamy very fine sand, very fine 
sandy loam, and loam. Reaction ranges from neutral 
to moderately alkaline. In places this horizon is calcare- 
ous in the lower part. 

The C horizon is 2.5Y hue or neutral, value of 4 
through 6, and chroma of 0 or 1. The texture is loamy 
very fine sand, silt loam, and very fine sand. 

Lamson soils are the very poorly drained members 
of a drainage sequence that includes the well drained 
Arkport soils. Lamson soils are similar to Colwood soils 
but have a thinner and lighter colored surface layer and 
a lower clay content. They are similar to Gilford soils 
but contain less medium and coarse sand and have a 
slightly thinner, dark surface layer. 

La—Lamson very fine sandy loam. This nearly level 
soil is in depressional areas on the lake plain, mainly 
Ae the beach ridges in Brady Township. It is easily 

illed. 

Included with this soil in mapping are small areas 
of the somewhat poorly drained Kibbie soils that occur 
on slight rises that are generally adjacent to drainage- 
ways. Also included are areas of Colwood and Mill- 
grove soils where Kibbie soils adjoin this Lamson soil. 

Seasonal wetness is the major limitation for farm- 
ing, but this soil drains readily when artificial drain- 
age is installed. A seasonal high water table is the 
major limitation for most nonfarm uses. 

Most areas have been cleared and are used for cul- 
tivated crops. This soil is well suited to farming if the 
excess water is removed. It has severe limitations for 
most recreational and urban developments. Capability 
unit IIw-9; woodland suitability 4w. 


Landes Series 


The Landes series consists of nearly level, well 
drained to moderately well drained soils on flood 
plains. These soils formed in alluvial deposits along the 
larger streams in the county. 

In a representative profile the surface layer is very 
dark grayish brown sandy loam 11 inches thick. The 
subsoil, from 11 to 25 inches, is brown fine sandy loam 
and sandy loam. The substratum to a depth of 60 


WILLIAMS COUNTY, OHIO 


inches is brown and dark yellowish brown sandy loam 
and loamy sand. 

Landes soils have a deep root zone and moderate 
available water capacity. Organic-matter content is 
high in the surface layer. Permeability is moderately 
rapid in the surface layer and rapid in the subsoil and 
substratum. These soils are subject to flooding, mostly 
in winter and spring. 

Landes soils are well suited to farming. They are also 
well suited to openland wildlife. Limitations for most 
nonfarm uses are severe. 

Most areas are used for cultivated crops, principally 
corn and soybeans. Some areas are in pasture or wood- 
land. Because of the hazard of damage by flooding, 
these soils are rarely used for wheat or other winter 
grains. 

Representative profile of Landes sandy loam in a cul- 
tivated field SEY,NEY,NEWSE], sec. 33, St. Joseph 
Township; T. 6 N., R. 1 E., 70 feet west of State Route 
49 and 50 feet east of the St. Joseph River: 

Ap—0 to 11 inches; very dark grayish brown 
(10YR 8/2) sandy loam; weak medium 
granular structure; friable; many fine 
roots; neutral; abrupt smooth boundary. 

B21—11 to 17 inches; brown (10YR 4/3) fine 
sandy loam; moderate medium granular 
structure; friable; many fine roots; neu- 
tral; abrupt wavy boundary. 

B22—17 to 25 inches; brown (10YR 4/3) sandy 
loam; very weak medium subangular 
blocky structure; friable; few fine roots; 
mildly alkaline; clear smooth boundary. 

C1—25 to 32 inches; dark yellowish brown (10YR 
4/4) sandy loam; massive; friable; few 
fine roots; mildly alkaline; clear smooth 
boundary. 

C2—32 to 43'inches; dark yellowish brown (10YR 
4/4) coarse sandy loam; common fine 
distinct dark grayish brown (10YR 4/2) 
mottles; massive; loose; few fine roots; 
mildly alkaline; abrupt smooth boundary. 

C38—48 to 60 inches; brown (10YR 4/3) loamy 
sand; common medium faint dark gray- 
ish brown (10YR 4/2) mottles; massive; 
loose; calcareous; moderately alkaline; 
abrupt smooth boundary. 

The depth to carbonates ranges from 28 to 45 inches. 
The thickness of the solum ranges from 18 to 30 inches. 

The A horizon is generally 10 to 16 inches thick and 
is 1OYR hue, value of 3, and chroma of 2 or 3. Reac- 
tion ranges from neutral to mildly alkaline. 

The B horizon is 10YR hue, value of 4 or 5, and 
chroma of 3 or 4. The texture is sandy loam, fine sandy 
loam, and loam. Some pedons have strata of loamy sand. 
Reaction is neutral to mildly alkaline. 

The C horizon is 10YR or 2.5Y hue, value of 4 or 5, 
and chroma of 3 or 4, and in places it is mottled. The 
texture ranges from sandy loam to sand with some thin 
layers of silt loam. Reaction is mildly alkaline to mod- 
erately alkaline. In some areas this horizon is caleare- 
ous. Some pedons have layers of fine gravel. 

Landes soils are the well to moderately well drained 
members of a drainage sequence that includes the very 
poorly drained Cohoctah and the somewhat poorly 
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drained Ceresco soils. They are similar to Eel and 
Genesee soils but are less clayey and more sandy. 

Lb—Landes sandy loam. This nearly level soil occurs 
as long, fairly wide strips on flood plains. This soil oc- 
cupies slight rises commonly near the streambanks. In 
some areas it occurs as broad flats that cover most of 
the flood plain. This soil has good tilth and is easy to 
manage. 

Included with this soil in mapping are spots of 
sandier soils. Also included are small areas of the 
wetter Ceresco soils and areas of the less sandy Genesee 
and Eel soils. 

Flooding is the dominant limitation for farming and 
for many nonfarm uses. 

Most areas are used for cultivated crops, principally 
corn and soybeans. This soil is well suited to farming 
if flooding is controlled. It has severe limitations for 
recreational and urban developments. Capability unit 
IIw-1; woodland suitability 1o. 


Laity Series 


The Latty series consists of nearly level, very poorly 
drained soils formed in lacustrine clay. These soils oc- 
cur as broad areas on the lake plain. 

In a representative profile the surface layer is dark 
gray silty clay 9 inches thick. The subsoil, from 9 to 
53 inches, is mottled, gray and dark gray clay and 
silty clay. The substratum, from 53 to 69 inches, is 
gray clay. 

Latty soils have a deep root zone when drained and 
a moderate available water capacity. Permeability is 
very slow. The soils are saturated for significant pe- 
riods in winter and spring, and they dry slowly unless 
adequately drained. Surface runoff is slow, and pond- 
ing occurs in depressions. 

Latty soils are well suited to farming if the excess 
water is removed. They are well suited to wetland wild- 
life. Limitations for most nonfarm uses are severe. 

Most areas are used for cultivated crops. A few are 
wooded. 

Representative profile of Latty silty clay in a clover 
field NEWSEWUSEYNEY, sec. 31, Springfield Town- 
ship; T. 6 N., R. 4 E., 35 feet south of field boundary 
and 90 feet west of small barn: 

Ap—0 to 9 inches; dark gray (10YR 4/1) silty 
clay; weak coarse prismatic structure; 
very firm; many fine roots; neutral; 
abrupt smooth boundary. 

B2ig—9 to 16 inches; dark gray (BY 4/1) silty 
clay; few medium distinct brown (10YR 
4/3) mottles; weak coarse prismatic 
structure parting to moderate medium 
and fine angular blocky; firm; many 
fine roots; mildly alkaline; clear smooth 
boundary. 

B22g—16 to 22 inches; gray (BY 5/1) clay; many 
fine distinct dark yellowish brown 
(10YR 4/4) mottles: weak coarse pris- 
matic structure parting to moderate me- 
dium and fine angular blocky; firm; 
common fine roots; neutral; gradual 
smooth boundary. 

B23g—22 to 40 inches; gray (5Y 5/1) clay; many 
fine distinct dark brown (10YR 4/3) and 
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olive brown (2.5Y 4/4) mottles; weak 
coarse prismatic structure parting to 
moderate medium angular blocky; firm; 
common fine roots; mildly alkaline; 
gradual smooth boundary. 

B3g—40 to 53 inches; gray (5Y 5/1) silty clay; 
many fine distinct dark brown (10YR 
4/3), dark yellowish brown (10YR 4/4), 
and olive brown (2.5Y 4/4) mottles; 
weak medium prismatic structure part- 
ing to weak medium and fine angular 
blocky; firm; few fine roots; mildly -al- 
kaline; clear wavy boundary. 

Cg—53 to 69 inches; gray (5Y 5/1) clay; many 
medium distinct dark yellowish brown 
(10OYR 4/4) mottles; weak thick platy 
structure; firm; light gray (10YR 7/1) 
lime segregations on faces of peds; cal- 
careous; mildly alkaline. 

The depth to carbonates ranges from 38 to 60 inches. 

The Ap horizon is generally 7 to 9 inches thick and 
is 1OYR or 2.5Y hue, value of 4, and chroma of 1 or 2. 
Reaction ranges from slightly acid to neutral. 

The B horizon is 10YR to 5Y hue, value of 4 or 5, 
and chroma of 1 or 2, and is mottled. The texture is 
clay or silty clay and ranges from 45 to 60 percent clay. 
Reaction ranges from neutral to mildly alkaline. 

The C horizon is 10YR to 5Y hue, value of 4 or 5, 
and chroma of 1 through 4, and it is mottled, It is 
stratified with clay and silty clay, but some pedons have 
thin layers of clay loam. 

Latty soils are similar. to Toledo, Hoytville, and 
Paulding soils. They have a lighter colored surface 
layer than Toledo soils. They differ from Hoytville soils, 
which formed in glacial till, in not having pebbles. 
They are less clayey than Paulding soils. 

Le—Latty silty clay. This nearly level soil occurs as 
broad areas on the lake plain. It is clayey and difficult 
to till. This soil crusts following heavy rains, which 
sometimes adversely affects seedling stands. This soil 
is subject to cracking when dry. 

Included with this soil in mapping are small areas 
of the finer textured Paulding soils. These areas are 
mainly along the line between the Latty and Paulding 
soils in the eastern part of the county. Also included 
in some areas are spots of Hoytville, Fulton, Del Rey, 
and Nappanee soils and a few small areas of Haskins 
and Mermill soils. 

Soil wetness and clayey texture are the major limita- 
tions for farming. The soil dries slowly in spring. 
Artificial drainage is difficult to attain. Seasonal wet- 
ness and very slow permeability are limitations for 
many nonfarm uses. The clayey surface layer is also a 
severe limitation for recreational use. 

This soil is moderately well suited to farming if the 
excess water is removed. Most areas are used for crops. 
Some are wooded. The soil has severe limitations for 
most recreational and urban developments. Capability 
unit IIIw-2; woodland suitability 3w. 


Lenawee Series 


The Lenawee series consists of nearly level, poorly 
to very poorly drained soils that formed in stratified 
lake sediments mainly of silty clay loam and clay loam. 
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These soils occur as broad areas on the lake plain and 
as basinlike areas on the till plain. 

In a representative profile the surface layer is dark 
grayish brown silty clay loam 10 inches thick. The sub- 
soil from 10 to 36 inches is mottled, grayish brown 
and gray silty clay and from 36 to 46 inches is dark 
yellowish brown silty clay loam. The substratum from 
46 to 62 inches is mottled, dark yellowish brown silty 
clay loam lacustrine material. 

Lenawee soils have a deep root zone when drained. 
Permeability is moderately slow. These soils have a 
high available water capacity and a seasonal high wa- 
ter table. They are saturated for long periods in winter 
and spring. These soils warm and dry slowly in spring 
unless adequately drained. Ponding occurs in depres- 
sional areas. 

Lenawee soils are well suited to farming if the ex- 
cess water is removed. They are well suited to wetland 
wildlife. Limitations for most nonfarm uses are severe. 

Most areas have been cleared and are used for cul- 
tivated crops. A few are wooded. 

Representative profile of Lenawee silty clay loam, in 
a cultivated field NWIYZANWIANWIASEY, sec. 10, 
Springfield Township; T.6N., R. 4 E., 45 feet south of 
County Road E-50 and 275 feet east of hickory tree: 

Ap1—0 to 5 inches; dark grayish brown (10YR 
4/2) silty clay loam; weak medium sub- 
angular blocky structure parting to mod- 
erate medium granular; friable; many 
fine roots; very dark grayish brown 
(10YR 3/2) coatings on faces of peds; 
slightly acid; abrupt smooth boundary. 

Ap2—5 to 10 inches; dark grayish brown (10YR 
4/2) silty clay loam; moderate medium 
and coarse angular blocky structure; 
firm; many fine roots; very dark gray- 
ish brown (10YR 3/2) coatings on faces 
of peds; slightly acid; abrupt smooth 
boundary. 

B21lg—10 to 18 inches; grayish brown (2.5Y 
5/2) silty clay; common fine distinct dark 
yellowish brown (10YR 4/4) mottles; 
weak medium prismatic structure part- 
ing to moderate fine angular blocky; 
firm; common fine roots; dark grayish 
brown (10YR 4/2) coatings on faces of 
peds; neutral; gradual wavy boundary. 

B22g—18 to 31 inches; grayish brown (2.5Y 
5/2) silty clay; common fine distinct 
dark yellowish brown (10YR 4/4) mot- 
tles; very weak medium prismatic struc- 
ture parting to moderate medium and 
fine angular blocky; very firm; common 
fine roots ; common fine dark concretions ; 
neutral; abrupt wavy boundary. 

B8ig—31 to 36 inches; gray (10YR 5/1) silty 
clay; common medium distinct dark 
yellowish brown (10YR 4/4) mottles; 
medium subangular blocky structure; 
firm; few fine roots; common light gray 
(10YR 7/1) lime segregations on faces 
of peds; common dark concretions; cal- 
careous; mildly alkaline; clear wavy 
boundary. 

B32—36 to 46 inches; dark yellowish brown 
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(10YR 4/4) silty clay loam; many me- 
dium distinct grayish brown (10YR 
5/2) mottles; weak medium subangular 
blocky structure; firm; few fine roots; 
grayish brown (10YR 5/2) coatings on 
faces of peds; common light gray (10YR 
7/1) lime segregations and concretions; 
few fine dark concretions; calcareous; 


mildly alkaline; abrupt smooth boundary. ' 


C1i—46 to 56 inches; dark yellowish brown (10YR 
4/4) silty clay loam; many medium dis- 
tinct gray (10YR 6/1) mottles; very 
weak coarse subangular blocky structure; 
friable; few fine roots; gray (10YR 6/1) 
coatings on faces of peds; common light 
gray (10YR 7/1) lime concretions; few 
fine dark concretions; caleareous; mildly 
alkaline; abrupt smooth boundary. 

C2—56 to 62 inches; dark yellowish brown (10YR 
4/4) silty clay loam with thin strata of 
silt loam; common medium distinct gray 
(LOYR 6/1) mottles: moderate medium 
platy structure; friable; few fine roots; 
gray (10YR 6/1) coatings on faces of 
peds; common light gray (10YR 7/1) 
lime concretions; few fine dark stains; 
calcareous; mildly alkaline. 

The depth to carbonates and the thickness of the 
solum range from 30 to 50 inches. 

The A horizon is generally 7 to 10 inches thick. It is 
10YR hue, value of 4, and chroma: of 1 or 2. Reaction 
is slightly acid or neutral. 

The B horizon is 10YR or 2.5Y hue, value of 4 or 5, 
and chroma of 1 through 4, and it is mottled. The tex- 
ture is clay loam, silty clay loam, and silty, clay. Reac- 
tion ranges from slightly acid to mildly alkaline. In 
some areas this horizon is calcareous in the lower part. 

The C horizon is stratified silty clay loam, clay loam, 
silt loam, and silty clay and thin strata of fine sand. 
This horizon is 10YR to 5Y hue, value of 4 through 6, 
and chroma of 1 through 4, and it is mottled. 

Lenawee soils are the very poorly drained members 
of a drainage sequence that includes the somewhat 
poorly drained Del Rey soils and the moderately well 
drained Shinrock soils. They occur on positions simi- 
lar to Bono, Toledo, and Colwood soils. They contain 
slightly less clay than Bono and Toledo soils and have 
a slightly lighter colored surface layer than Bono soils. 
Lenawee soils are more clayey and have less strata of 
silt and fine sand than Colwood soils. 

Lenawee soils in the survey area have a slightly 
lighter colored surface layer than Lenawee soils 
mapped elsewhere, but this difference does not affect 
their use and management. 

Lf—Lenawee silty clay loam, This nearly level soil 
occurs as broad areas on the lake plain and in small 
depressional areas in other parts of the county. This 
soil becomes cloddy if worked when too wet and com- 
monly crusts following heavy rains. 

Included with this soil in mapping are small areas 
of Del Rey, Toledo, and Latty soils. These soils gener- 
ally occur adjacent to their boundaries with Lenawee 
soils. Also included are a few spots of the lighter tex- 
tured Colwood soils. 

Seasonal wetness is the major limitation for farm- 
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ing. Ponding occurs in depressional areas. Seasonal 
wetness and moderately slow permeability are limita- 
tions for many nonfarm uses. 

Most areas have been cleared and are used for cul- 
tivated crops. Some areas are wooded. This soil is well 
suited to farming if the excess water is removed. It 
has severe limitations for most recreational and urban 
developments. Capability unit Ilw-6; woodland suit- 
ability 2w. 


Lucas Series 


The Lucas series consists of gently sloping to steep, 
moderately well drained soils that formed in lacus- 
trine silty clay and clay. These soils occur along the 
streams that dissect the lake plain. 

In a representative profile the surface layer is dark 
grayish brown silty clay loam 5 inches thick. The sub- 
surface layer, from 5 to 8 inches, is mottled pale brown 
silty clay loam. The subsoil, from 8 to 39 inches, is 
mottled, yellowish brown and dark yellowish brown 
silty clay. The substratum to a depth of 60 inches is 
mottled, dark yellowish brown silty clay. 

Lucas soils have a moderately deep root zone and a 
moderate available water capacity. Permeability is 
slow in the subsoil and slow or very slow in the sub- 
stratum. 

These soils are moderately to poorly suited to farm- 
ing. Limitations for most nonfarm uses are severe. 

Most areas have been cleared and are used for pas- 
ture or cultivated crops, A few are wooded. 

Representative profile of Lucas silty clay loam, 12 to 
25 percent slopes, moderately eroded, in an idle field 
SWIASWI,NEY,SEY, sec. 28, Springfield Town- 
ship; T. 6 N., R. 4 E., 0.2 mile south of farm lane and 
40 feet north of walnut tree: 

Ap—0 to 5 inches; dark grayish brown (10YR 
4/2) silty clay loam; moderate fine gran- 
ular structure; friable; many fine roots; 
slightly acid; abrupt smooth boundary. 

A2—5 to 8 inches; pale brown (10YR 6/3) silty 

clay loam; few medium distinct yellow- 
ish brown (10YR 5/6) mottles; weak 
thin platy structure parting to moder- 
ate fine angular blocky; firm: common 
fine roots; medium acid; abrupt smooth 
boundary. 
to 13 inches; yellowish brown (10YR 
5/4) silty clay; common medium dis- 
tinct yellowish brown (10YR 5/8) mot- 
tles; moderate medium and fine angular 
blocky structure; firm; few fine roots; 
thick very patchy clay films on vertical 
faces of peds; strongly acid; gradual 
wavy boundary. 

B22t—13 to 17 inches; dark yellowish brown 
(10YR 4/4) silty clay; few fine distinct 
yellowish brown (10YR 5/6) mottles; 
moderate medium and fine angular 
blocky structure; very firm; few fine 
roots; thick continuous dark brown 
(7.5YR 4/4) clay films on vertical and 
horizontal faces of peds; medium acid; 
gradual wavy boundary. 

B23t—-17 to 28 inches; dark yellowish brown 


B21t—8 
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(10YR 4/4) silty clay; common fine 
distinct yellowish brown (10YR 5/6) 
mottles; moderate medium prismatic 
structure parting to moderate medium 
angular blocky; very firm; few fine 
roots; few fine distinct grayish brown 
(10OYR 5/2) mottles below 22 inches; 
thin continuous brown (10YR 4/3) clay 
films on vertical and horizontal faces of 
peds; common fine distinct very dark 
grayish brown (10YR 3/2) stains; neu- 
tral; gradual smooth boundary. 
to 39 inches; dark yellowish brown 
(10YR 4/4) silty clay; common medium 
distinct yellowish brown (10YR 5/6) 
mottles; moderate medium angular 
blocky structure; very firm; thin patchy 
brown (10YR 4/8) clay films on vertical 
faces of peds; common medium distinct 
light gray (10YR 7/1) lime segregations ; 
neutral; abrupt smooth boundary. 
C—89 to 60 inches; dark yellowish brown (10YR 
4/4) silty clay; common medium distinct 
yellowish brown (10YR 5/6) mottles; 
moderate medium platy structure; very 
firm; calcareous; moderately alkaline. 

The depth to carbonates ranges from 24 to 40 inches. 
The thickness of the solum ranges from 27 to 40 inches. 

The Ap horizon is generally 4 to 8 inches thick and 
is 10YR hue, value of 4 or 5, and chroma of 2 or 3. 
Reaction ranges from strongly acid to neutral. 

The B horizon is 10YR hue, value of 4 or 5, and 
chroma of 8 or 4, and it is mottled. Some pedons have 
chroma of 2 in the lower B horizon. The texture is silty 
clay or clay. Reaction ranges from strongly acid to 
neutral. 

The C horizon consists of stratified silty clay or clay. 
It is 1OYR to 2.5Y hue, value of 4 or 5, and chroma 
of 2 through 4, and it is mottled. Reaction is mildly 
or moderately alkaline. This horizon is calcareous. 

Lueas soils are the moderately well drained mem- 
bers of a drainage sequence that includes the somewhat 
poorly drained Fulton and the very poorly drained To- 
ledo and Bono soils. Lucas soils are similar to Shinrock, 
St. Clair, and Glynwood soils. They have a slightly 
higher clay content than Shinrock soils. In contrast 
with St, Clair and Glynwood soils, they are stratified 
and lack glacial pebbles. 

LuB2—Lueas silty clay loam, 2 to 6 percent slopes, 
moderately eroded. This gently sloping soil occurs as 
long, narrow strips on slope breaks along drainage- 
ways. In most areas slopes are short. The present sur- 
face layer is somewhat sticky and cloddy because plow- 
ing has mixed some of the material from the clayey 
subsoil with the original surface layer. This soil is sub- 
ject to crusting after heavy rains, and this crusting 
adversely affects seedling stands. 

Included with this soil are small areas of the wetter 
Fulton soils at the base of slopes or in depressional 
areas. Also included are a few sandy spots that re- 
semble Seward soils and are commonly identified by a 
spot symbol on the soil map. 

A severe erosion hazard is the major limitation for 
farming. The slow or very slow permeability is a limi- 
tation for some nonfarm uses. 


B38t—28 


SOIL SURVEY 


This soil is moderately suited to farming if pro- 
tected from erosion. It has moderate to severe limita- 
tions for recreational and urban developments. Most 
areas are used for crops and pasture. Capability unit 
IIIe-2; woodland suitability 3c. 

LuC2—Lucas silty clay loam, 6 to 12 percent slopes, 
moderately eroded. This sloping soil is on narrow slope 
breaks along drainageways. Slopes are typically short. 
This soil is moderately eroded. The present surface 
layer is sticky and cloddy because much of the original 
surface layer has been removed by erosion. The present 
surface layer is a mixture of material from the clayey 
subsoil and what is left of the original surface layer. 
Crusting, which commonly adversely affects seedling 
stands, is a serious problem on this soil. 

Included with this soil in mapping are a few sandy 
spots that resemble Seward soils and that are com- 
monly identified by a spot symbol on the soil map. 

A very severe erosion hazard is the major limita- 
tion for farming. Slope is also a limitation to the use 
of farm machinery. The slow or very slow permeabil- 
ity and the slope are limitations for many nonfarm 
uses. 

This soil is moderately suited to farming if protected 
from erosion, Most areas are used for crops and pas- 
ture. A few are wooded. The soil has moderate to se- 
vere limitations for recreational and urban develop- 
ments. Capability unit [Ve-1; woodland suitability 3c. 

LuD2—Lucas silty clay loam, 12 to 25 percent slopes, 
moderately eroded. This moderately steep to steep soil 
occurs as narrow areas along drainageways. The pro- 
file is the one described as representative of the series. 
In cultivated areas, the present surface layer is sticky 
and cloddy because some of the original surface layer 
has been removed by erosion. Plowing has mixed some 
material from the clayey subsoil with the original sur- 
face layer. In woodland and pasture areas this soil has 
a of the original surface layer, but this layer is still 

in. 

Included with this soil in mapping are a few severely 
eroded areas. Some are gullied. Some areas of Tuscola 
variant, which are near the Tiffin River and are strat- 
ified with silt and fine sand, are also. included. 

A very severe erosion hazard is the major limitation 
for crops, pasture, and woodland. The slope severely 
limits this soil for cultivated crops. Surface runoff is 
rapid, and the hazard of erosion is very severe. Slow 
or very slow permeability and slope are limitations for 
many nonfarm uses. ; 

About half the acreage is in pasture and meadow, 
but some is used for row crops. Many areas are wooded. 
This soil is poorly suited to farming. It has severe 
limitations for most recreational and urban develop- 
ments. Capability unit Vie-1; woodland suitability 3c. 


Martisco Series 


The Martisco series consists of level, very poorly 
drained organic soils occurring in depressional areas 
and formed in woody and fibrous materials over marl. 

In a representative profile the upper 10 inches is very 
dark brown muck. Below this, from 10 to 37 inches, is 
light gray and gray marl. Gray loam and silt loam are 
between 37 and 70 inches. 

Martisco soils have a shallow to moderately deep 
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root zone and a moderate available water capacity. 
Permeability is moderate or moderately rapid in the 
organic layer and slow or moderately slow in the marl 
and mineral substrata. The organic surface layer is 
susceptible to soil blowing if exposed. Ponding is com- 
mon unless the soil is artificially drained. 

Martisco soils are well suited to farming if the ex- 
cess water is removed and the surface is protected 
from soil blowing. They are well suited to wetland 
wildlife. Limitations for most nonfarm uses are severe. 
These soils are generally poorly suited to woodland. 

Most areas are still in the original bog condition 
or are cleared and pastured. 

Representative profile of Martisco muck in a wooded 
area NWIAZSWI4SW],, sec. 35, Jefferson Township; 
T.7N., R.3 E., 200 feet southeast of railroad and 450 
feet north of County Road G: 

021—0 to 5 inches; very dark brown (10YR 2/2) 
muck, 3 percent fibers, none rubbed; 
weak fine granular structure; friable; 
many fine roots; neutral; abrupt smooth 
boundary. 

022—5 to 10 inches; very dark brown (10YR 2/2) 
silty muck; weak very fine subangular 
blocky structure; friable; many fine 
roots; 50 percent mineral; mildly alka- 
line; abrupt smooth boundary. 

C1i—10 to 22 inches; light gray (5Y 7/1) marl; 
few medium distinct pale brown (10YR 
6/3) mottles; moderate coarse prismatic 
structure; firm; common fine roots; cal- 
careous; moderately alkaline; clear wavy 


boundary. 
C2—22 to 32 inches; gray (5Y 6/1) marl; many 
medium prominent strong brown 


(7.5YR 5/6) mottles; weak very coarse 
prismatic structure; friable; few fine 
roots; 10 percent fine shells; dark gray 
(5Y 4/1) coatings on faces of prisms; 
calcareous; moderately alkaline; clear 
smooth boundary. 

C3g—32 to 37 inches; gray (BY 5/1) marl; many 
medium prominent strong brown 
(7.5YR 5/6) mottles; weak very coarse 
prismatic structure; friable; 2 percent 
fine shells; dark gray (5Y 4/1) coatings 
on faces of prisms; few fine pebbles; cal- 
careous; moderately alkaline; clear 
smooth boundary. 

T1C4g—37 to 51 inches; gray (N 5/0) loam; many 
medium prominent dark brown (7.5YR 
4/4) mottles; massive; friable; few fine 
snail shells in upper part; 3 percent fine 
gravel; common very dark grayish brown 


(10YR 38/2) concretions; calcareous; 
moderately alkaline; abrupt smooth 
boundary. 


TiC5g—51 to 70 inches; gray (N 5/0) silt loam; 
common fine prominent dark brown 
(7.5YR 4/4) mottles; massive; firm; few 
fine pebbles; few very dark gray (10YR 
3/1) concretions; calcareous ; moderately 
alkaline. 
The depth to carbonates and the thickness of the 
organic layers range from 8 to 16 inches. 
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The 02. horizons are black or very dark brown in 
10YR hue, value of 2, and chroma of 1 or 2. The content 
of mineral material ranges from 0 to 60 percent. Re- 
action is neutral or mildly alkaline. 

The upper part of the C horizon is marl 25 to 40 
inches thick. It is 1OYR to 5Y hue, value of 5 through 
7, and chroma of 0 through 2, and is mottled. Reaction 
is moderately alkaline. This horizon is calcareous. 

The lower part of the C horizon is mineral and is 
10YR to 5Y hue or neutral, value of 4 through 6, and 
chroma of 0 through 2. The texture ranges from fine 
sandy loam to silty clay loam. Reaction is moderately 
alkaline. This horizon is caleareous. 

Martisco soils are similar to Edwards and Carlisle 
soils but have thinner organic layers than those soils. 

Ma—Martisco muck. This level soil lies in oval or 
long depressional areas on uplands. Areas range up to 
25 acres in size. 

Included with this soil in mapping are narrow strips 
of Pewamo soils that are around the edges of most 
areas. Also included are small areas of Edwards and 
Carlisle soils near the centers of some areas. A few 
spots have marl near or at the surface. 

Excess soil wetness and the hazard of soil blowing 
are the major limitations for farming. Ponding com- 
monly occurs after rains unless the soil is drained. 
Some areas are difficult to drain because they are de- 
pressional, A seasonal high water table and ponding 
are limitations for most nonfarm uses. 

Most areas are still in the original bog condition, 
but some have been cleared and are pastured. This 
soil is suited to farming if the excess water is removed 
and the surface is protected from soil blowing. It has 
severe limitations for most recreational and urban de- 
i aaa Capability unit [Vw-1; woodland suitabil- 
ity 5w. 


Mermill Series 


The Mermill series consists of nearly level, very 
poorly drained soils. These soils formed in loamy out- 
wash materials and the underlying clayey lacustrine or 
glacial till. They occur as broad areas on the lake plain, 
till plains,, or moraines. 

In a representative profile the surface layer is very 
dark grayish brown loam 9 inches thick. The subsoil, 
from 9 to 28 inches, is mottled, dark grayish brown 
sandy clay loam and sandy loam, and from 28 to 39 
inches, is mottled, gray and dark yellowish brown clay. 
The substratum, from 89 to 60 inches, is mottled, 
brown clay. 

Mermill soils have a moderately deep root zone and 
a moderate available water capacity. Permeability is 
moderate in the surface layer and in the upper part of 
the subsoil and very slow in the lower part of the sub- 
soil and in the substratum. The soils are saturated for 
significant periods. Subsurface drainage is effective in 
removing excess water. 

Mermill soils are well suited to farming. They are 
also well suited to wetland wildlife. Limitations for 
most nonfarm uses are severe. 

Mermill soils are used mostly for cultivated crops 
and meadow, but a few areas are wooded. Most of the 
cultivated acreage is artificially drained. 

Representative profile of Mermill loam in a culti- 


106 


vated field NWIANEI,NE\, sec. 34, Jefferson Town- 
ship; T. 7 N., R. 3 E., 0.8 mile east of U.S. Route 127 
on County Road H, 150 feet south of County Road H, 
and 18 feet east of field boundary: 

Ap—0 to 9 inches; very dark grayish brown 
(10YR 3/2) loam; moderate medium 
granular structure; friable; many fine 
roots; 2 percent medium pebbles; neu- 
tral; abrupt smooth boundary. 

B21g—9 to 14 inches; dark grayish brown (10YR 
4/2) sandy clay loam; common fine faint 
olive brown (2.5Y 4/4) mottles; weak 
medium subangular blocky structure; 
friable; many fine roots; many medium 
faint very dark grayish brown (10YR 
3/2) organic stains; 2 percent medium 
pebbles; neutral; clear smooth boundary. 

B22tg—14 to 18 inches; dark grayish brown 
(10YR 4/2) sandy clay loam; common 
fine distinct dark yellowish brown 
(10YR 4/4) mottles; weak medium sub- 
angular blocky structure; friable; many 
fine roots; common fine faint very dark 
grayish brown (10YR 3/2) organic 
stains; thin patchy clay films on faces 
of peds; 5 percent fine and medium peb- 
bles; neutral; clear wavy boundary. 

B23g—18 to 28 inches; dark grayish brown 
(1lOYR 4/2) sandy loam; common me- 
dium distinct gray (5Y 5/1) and yellow- 
ish brown (10YR 5/6) mottles; weak 
medium subangular blocky structure; 
friable; common fine roots; thin patchy 
clay films on faces of peds and bridging 
sand grains; 5 percent fine and medium 
pebbles; neutral; abrupt wavy boundary. 

IIB31tg—28 to 31 inches; gray (10YR 5/1) clay; 
few medium distinct yellowish brown 
(10YR 5/6) and many medium distinct 
dark yellowish brown (10YR 4/4) mot- 
tles; weak medium prismatic structure 
parting to moderate medium angular 
blocky; very firm; common fine roots; 
thin patchy clay films on faces,of peds; 4 
percent pebbles; calcareous; mildly alka- 
line; clear smooth boundary. 

TIB32tg—31 to 39 inches; dark yellowish brown 
(10YR 4/4) clay; many medium distinct 
gray (5Y 5/1) and brown (10YR 4/3) 
mottles; moderate coarse prismatic 
structure parting to moderate coarse 
angular blocky; very firm; few fine 
roots; thin patchy clay films on vertical 
faces of peds; 5 percent pebbles; calcare- 
ous; moderately alkaline; gradual wavy 
boundary. 

IIC—39 to 60 inches; brown (10YR 4/3) clay; 
common fine distinct gray (5Y 5/1) and 
yellowish brown (10YR 5/4) mottles; 
massive; very firm; 5 percent pebbles; 
calcareous; moderately alkaline. 

The depth to carbonates and the thickness of the 
solum range from 24 to 48 inches. The depth to the 
clayey lower subsoil ranges from 20 to 40 inches. 


SOIL SURVEY 


The gravel content ranges from 0 to 10 percent in the 
A and B horizons above the clayey part. 

The Ap horizon is generally 7 to 9 inches thick and 
is 10YR hue, value of 2 or 3, and chroma of 1 or 2. 
Reaction ranges from slightly acid to neutral. 

The B horizon is 1OYR to 5Y hue, value of 4 or 5, 
and chroma of 1 or 2, and it is mottled. The texture 
ranges from sandy loam to clay loam. Reaction ranges 
from slightly acid to neutral. 

The IIB and IIC horizons are 10YR to 5Y hue, value 
of 4 or 5, and chroma of 1 through 4 and are mottled. 
The texture ranges from heavy clay loam to silty clay 
or clay. Reaction ranges from neutral to moderately 
alkaline. In some areas these horizons are calcareous. 
The pebble content is 2 to 6 percent where the IIC 
horizon is glacial till. 

Mermill soils are the very poorly drained members 
of a drainage sequence that includes the moderately 
well drained Rawson soils and the somewhat poorly 
drained Haskins soils. Mermill soils differ from Mill- 
grove soils in having a clayey layer within a depth of 
20 to 40 inches. 

Md—Mermill loam. This nearly level soil occurs as 
long, broad strips throughout the county on the lake 
plain, till plains, and moraines. 

Included with this soil in mapping are small areas 
of Haskins soils on slight rises or knolls. Also in- 
cluded are narrow strips of Hoytville and Pewamo 
soils adjacent to the boundary of this soil. A few spots 
of Millgrove soil are also included. In a few areas this 
soil has a clay loam surface layer and poorer tilth. 

Seasonal wetness is the major limitation for farm- 
ing, but artificial drainage is effective. Seasonal wet- 
ness is also the major limitation for nonfarm uses. 
Very slow permeability in the underlying. clay and a 
high frost-action potential: are also limitations for 
some nonfarm uses. 

This soil is well suited to farming if the excess 
water is removed (fig. 2). Most areas are used for 
cultivated crops and meadow, but a few are wooded. 
The soil has severe limitations for most recreational 
and urban developments. Capability unit IIw-6; 
woodland suitability 2w. 


Millgrove Series 


The Millgrove series consists of nearly level, very 
poorly drained soils. These soils formed in loamy out- 
wash and the underlying poorly stratified fine gravelly 
and sandy deposits containing some finer textured 
sediments. They occur as broad areas on outwash 
plains and smaller tracts adjacent to beach ridges and 
along drainageways. 

In a representative profile the surface layer is 
very dark gray loam 11 inches thick. The subsoil, 
from 11 to 31 inches, is mottled, grayish brown and 
light grayish brown loam, clay loam, and sandy clay 
loam. The substratum to a depth of 60 inches is 
mottled, light brownish gray gravelly sand. 

Millgrove soils have a deep root zone and a high 
available water capacity. Permeability is moderate in 
the surface layer and subsoil and moderately rapid in 
the substratum. The soils are seasonally saturated and 
have a high water table for significant periods during 
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Figure 2.—Crops grow well on Mermill loam if this soil is adequately drained. 


winter and spring but drain readily with artificial 
drainage. 

Millgrove soils are well suited to farming if the ex- 
cess water is removed. They are well suited to wetland 
wildlife. Limitations for most nonfarm uses are severe. 

Most areas are used for cultivated crops. A few are 
wooded. 

_ , Representative profile of Millgrove loam, in a cul- 
tivated field SEYANWI4GSWI4 sec. 2, Bridgewater 
Township; T. 10 S., R. 3 W., 350 feet south of County 
Road N-60 and 800 feet east of County Road 10: 

Ap—0 to 7 inches; very dark gray (10YR 3/1) 
loam; moderate medium granular struc- 
ture; friable; common fine roots; 2 per- 
cent coarse fragments; neutral; abrupt 
smooth boundary. 

A12—7 to 11 inches; very dark gray (10YR 
3/1) loam; few fine distinct yellowish 
brown (10YR 5/6) mottles; moderate 
medium subangular blocky structure; 
friable; few fine roots; 2 percent coarse 
fragments; neutral; clear wavy bound- 


ary. 
B21tg—11 to 16 inches; grayish brown (10YR 
5/2) clay loam; common medium dis- 


tinct yellowish brown (10YR 5/6) and 
dark gray (N 4/0) mottles; weak me- 
dium subangular blocky structure; fri- 
able; few fine roots; 2 percent coarse 
fragments; thin very patchy grayish 
brown (10YR 5/2) clay films on faces 
of peds; neutral; clear smooth boundary. 


B22tg—16 to 20 inches; grayish brown (2.5Y 


5/2) clay loam; common medium dis- 
tinct yellowish brown (10YR 5/4) and 
gray (5Y 5/1) mottles; weak medium 
subangular blocky structure; friable; 
few -fine roots; 2 percent coarse frag- 
ments; thin patchy grayish brown 
(LOYR 5/2) clay films on faces of peds; 
neutral; clear smooth boundary. 


B23g—20 to 23 inches; light brownish gray (2.5Y 


6/2) loam; common medium faint gray- 
ish brown (2.5Y 5/2) mottles; weak 
medium subangular blocky structure; 
friable; few fine roots; 2 percent coarse 
fragments; mildly alkaline; clear smooth 
boundary. 


IIB8—23 to 31 inches; grayish brown (2.5Y 5/2) 


sandy clay loam; common medium 
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distinct yellowish brown (10YR 5/4) 
and dark gray (N 4/0) mottles; very 
weak coarse subangular blocky struc- 
ture; friable; 4 percent coarse frag- 
ments; mildly alkaline; gradual wavy 
boundary. 

IIC—31 to 60 inches; light brownish gray (10YR 
6/2) gravelly sand; common fine distinct 
yellowish brown (10YR 5/6) mottles; 
single grained; discontinuous strata of 
clay loam and loam; 80 percent fine 
gravel; calcareous; moderately alkaline. 

The depth to carbonates ranges from 30 to 45 inches. 
The depth to the gravelly and sandy materials ranges 
from 28 to 45 inches. The gravel content ranges from 
2 to 15 percent in the solum and from 10 to 45 percent 
in the C horizon. 

The A horizon is generally 10 to 18 inches thick and 
is 10YR hue, value of 2 or 3, and chroma of 1 or 2. 
The texture is loam or clay loam. Reaction ranges from 
slightly acid to neutral. 

The B horizon is 10YR to 5Y hue, value of 4 through 
6, and chroma of 1 or 2, and it is mottled. The texture 
ranges from sandy clay loam to clay loam and loam. 
Reaction ranges from slightly acid to mildly alkaline. 

The C horizon is 10YR or 2.5Y hue, value of 4 
through 6, and chroma of 2 through 4, and it is mottled. 
Reaction is moderately alkaline. This horizon is cal- 
careous. 

Millgrove soils are the very poorly drained members 
of a drainage sequence that includes the somewhat 
poorly drained Digby soils, the moderately well drained 
Haney soils, and the well drained Belmore soils. 

Millgrove soils are similar to Mermill, Colwood, and 
Gilford soils. In contrast with Mermill soils, they lack 
a clayey layer within a depth of 40 inches. Millgrove 
soils have fine and medium sands throughout, but Col- 
wood soils have fine sand and silt. They have more 
clay and less sand in the subsoil than Gilford soils. 

Mh—Millgrove loam. This nearly level soil occurs as 
broad areas on outwash plains and stream terraces 
and as narrow strips adjacent to drainageways and on 
foot slopes of beach ridges. The profile of this soi] is 
the one described as representative of the series. This 
soil is friable, has good tilth, and is easy to keep in 
good tilth. The available water: capacity is slightly 
lower than in Millgrove clay loam. 

Included with this soil in mapping are small areas 
of Mermill soil, commonly near the boundary of this 
soil. Small areas of Haskins and Digby soils occur on 
slight rises. A few spots of the finer textured Hoyt- 
ville, Pewamo, Toledo, and Latty soils occur near the 
edge of this soil in some areas. 

Seasonal wetness is the major limitation for farm- 
ing. The excess water drains readily when this soil is 
artificially drained. Seasonal wetness is also the prin- 
cipal limitation for many nonfarm uses. 

This soil is well suited to farming if the excess 
water is removed. Most areas are used for cultivated 
crops. Some are wooded. The soil has severe limitations 
for most recreational and urban developments. Ca- 
pability unit Ilw-6; woodland suitability 2w. 

Mk—Millgrove clay loam. This nearly level soil is in 
fairly broad strips on outwash plains and on stream 
terraces. The profile has more clay in the surface layer 
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and subsoil than the one described as representative 
of the series. The rainfall infiltration rate is somewhat 
lower, but this soil has a slightly higher available 
water capacity. It is moderately friable, and tilth is 
fairly good. Some surface crusting occurs, however, 
and adversely affects seedling emergence. Somewhat 
more power is required for tillage on this soil than on 
the Millgrove loam. 

Included with this soil in mapping are small areas 
of Digby and Haskins soils on low rises. Small areas 
of Mermill soils and the finer textured Pewamo, Hoyt- 
ville, Toledo, and Latty soils are also included in 
Se These areas are commonly near the edge of this 
soil. 

Seasonal wetness is the major limitation for farm- 
ing and is also the principal limitation for many non- 
farm uses. 

This soil is well suited to farming if the excess water 
is removed. Most areas are used for cultivated crops. 
Some are wooded. The soil has severe limitations for 
most recreational and urban developments. Capability 
unit IIw-6; woodland suitability 2w. 


Nappanee Series 


The Nappanee series consists of nearly level and 
gently sloping, somewhat poorly drained soils that 
formed in glacial till on the lake plain. This till has 
been leveled and reworked by the action of glacial lake 
waters. 

In a representative profile the surface layer is dark 
grayish brown silty clay loam 8 inches thick. The 
subsoil, from 8 to 38 inches, is mottled, dark yellowish 
brown and dark brown clay, silty clay, and silty clay 
loam. The substratum to a depth of 60 inches is 
mottled, dark brown silty clay glacial till. 

Nappanee soils have a moderately deep root zone 
and a moderate available water capacity. Permeability 
is very slow in the subsoil and substratum. These soils 
are saturated for significant periods in winter and 
spring and dry slowly unless drained. 

Nappanee soils are moderately well suited to farm- 
ing if the excess water is removed. They are well 
suited to openland wildlife. Limitations for most non- 
farm uses are severe. 

Most areas are used for cultivated crops. A few are 
wooded. 

Representative profile of Nappanee silty clay loam, 
0 to 2 percent slopes, in a cultivated field NE‘4,NW!,4, 
SEYNEI, sec. 4. Pulaski Township; T. 6 N., R. 
8 E., 250 feet north of County Road F-75 and 1,650 
feet east of County Road 15: 

Ap1—0 to 4 inches; dark grayish brown (10YR 
4/2) silty clay loam; weak coarse and 
medium subangular blocky structure 
parting to moderate medium granular; 
firm; many fine roots; 2 percent angular 
stone fragments; few dark concretions; 
slightly acid; abrupt smooth boundary. 

Ap2—4 to 8 inches; dark grayish brown (10YR 
4/2) silty clay loam; moderate medium 
angular blocky structure; firm; many 
fine roots; 2 percent angular stone frag- 
ments; few dark concretions; some 
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earthworm channels; neutral; abrupt 
smooth boundary. 
to 18 inches; dark yellowish brown 
(10YR 4/4) clay; many fine faint gray- 
ish brown (10YR 5/2) mottles; moder- 
ate medium angular blocky structure; 
firm; common fine roots; thin patchy 
clay films; 2 percent angular stone frag- 
ments; few rounded pebbles; common 
dark concretions; neutral; clear smooth 
boundary. 

B22t—18 to 21 inches; dark yellowish brown 
(10YR 4/4) silty clay; many fine dis- 
tinct gray (10YR 5/1) mottles; strong 
fine angular blocky structure; very firm; 
common fine roots; thin continuous clay 
films; 2 percent angular stone frag- 
ments; few dark concretions; mildly 
alkaline; gradual wavy boundary. 

B23t—21 to 30 inches; dark brown (10YR 4/3) 
silty clay; many medium distinct gray 
(10YR 5/1) mottles; moderate medium 
and coarse prismatic structure parting to 
moderate fine and medium angular 
blocky; very firm; common fine roots; 
thin patchy clay films; 3 percent stone 
fragments; light gray (10YR 7/1) lime 
concretions; calcareous; mildly alka- 
line; gradual wavy boundary. 

to 88 inches; dark brown (10YR 4/3) 

silty clay loam; moderate coarse pris- 

matic structure parting to moderate me- 
dium angular blocky; very firm; few fine 
roots; thin very patchy clay films; 3 per- 
cent coarse fragments; light gray (10YR 

7/1) lime concretions and stains; calear- 

eous; mildly alkaline; clear wavy bound- 


ary. 
C—38 to 60 inches; dark brown (10YR 4/38) silty 
clay; common coarse distinct gray 
(10YR 5/1) mottles; massive; very firm; 
8 percent coarse fragments; light gray 
(10YR 7/1) lime stains; calcareous; 

moderately alkaline. 

The depth to carbonates ranges from 18 to 36 
inches. The thickness of the solum ranges from 22 to 
42 inches: The glacial pebble and fragment content 
ranges from 1 to 8 percent throughout the profile. 

The Ap horizon is generally 6 to 9 inches thick and 
is 10YR hue, value of 4 or 5, and chroma of 2 or 8. The 
texture is loam or silty clay loam. Reaction ranges 
from medium acid to neutral. 

The B horizon is mottled in 10YR and 2.5Y hue, 
value of 4 or 5, and chroma of 2 through 4. The tex- 
ture ranges from heavy silty clay loam to clay or silty 
clay. Reaction ranges from medium acid to neutral in 
the upper part and neutral to mildly alkaline in the 
lower part. This horizon is calcareous in the lower part. 

The C horizon is 10OYR or 2.5Y hue, value of 4 or 5, 
and chroma of 2 or 3, and it is mottled. The texture is 
silty clay loam, silty clay, or clay. Reaction is mod- 
erately alkaline. This horizon is calcareous. 

Nappanee soils are the somewhat poorly drained 
members of a drainage sequence that includes the 
moderately well drained St. Clair soils and very poorly 
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drained Hoytville soils. Nappanee soils are similar to 
Blount soils but have a more clayey subsoil. They are 
near Del Rey and Fulton soils but contain more 
pebbles and stone fragments and lack stratification. 

NnA-—Nappanee loam, 0 to 2 percent slopes. This 
nearly level soil is on slight rises and in Jong strips 
adjacent to small drainageways. The profile has less 
clay in the surface layer than the one described as 
representative of the series. The rainfall infiltration 
rate is slightly higher in this soil than in the one de- 
scribed as representative of the series. This soil is 
friable. Tilth is fairly easy to maintain. Ponding is 
common on some areas. 

Included with this soil in mapping are small areas 
that have a silt loam surface layer. Also included are 
small areas of Del Rey and Fulton soils that lack glacial 
pebbles. 

Seasonal wetness is the major limitation for farm- 
ing. Seasonal wetness and very slow permeability are 
limitations for many nonfarm uses. 

This soil is well suited to farming if the excess water 
is removed. Most areas are used for cultivated crops. 
The soil has severe limitations for most recreational 
and urban developments. Capability unit IIIw-3; 
woodland suitability 3w. 

NnB—Nappanee loam, 2 to 6 percent slopes. This 
gently sloping soil occcurs as long, narrow to moder- 
ately wide strips on slope breaks adjacent to drainage- 
ways. The profile has less clay in the surface layer 
than the one described as representative of the series, 
The rainfall infiltration rate is slightly higher in this 
soil than in the one described as representative of the 
series. The surface layer is friable, and tilth is fairly 
easy to maintain. Less power is required to till this soil 
than is needed for the Nappanee silty clay loam soil. 
Runoff is rapid. 

Included with this soil in mapping are small areas 
where the surface layer is silt loam. A few moderately 
eroded areas have a silty clay loam surface layer. Spots 
of Del Rey and Fulton soils are near the edge of some 
areas. Small areas of the more loamy or sandy Haskins 
and Rimer soils occur in a few places. 

A moderate erosion hazard and severe seasonal wet- 
ness are limitations for farming. Erosion control and 
artificial drainage are needed. Seasonal wetness and 
very slow permeability are limitations for many non- 
farm uses, Slope is a limitation for a few nonfarm uses. 

This soil is well suited to farming if erosion is con- 
trolled and if the excess water is removed. Most areas 
are used for cultivated crops. The soil has a severe 
limitation for most recreational and urban develop- 
oe Capability unit IlIw-8; woodland suitability 

Ww. 

NpA—Nappanee silty clay loam, 0 to 2 percent slopes. 
This nearly level soil occupies scattered slight rises 
throughout the lake plain. It also occurs as long, nar- 
row to moderately wide strips along small drainage- 
ways. The profile is the one described as representative 
of the series. The surface crusts after heavy rains, and 
this adversely affects seedling emergence. Slightly 
more power is required to till this soil than is needed 
for the Nappanee loam soil. Ponding is common. 

Included in mapping are small areas of Del Rey and 
Fulton soils near the edge of this soil. A few spots of 
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the more loamy or sandy Haskins or Rimer soils occur 
in some areas. 

Seasonal wetness is the major limitation for farm- 
ing. Some soil blowing occurs. Seasonal wetness and 
very slow permeability are limitations for many non- 
farm uses. ; 

This soil is well suited to farming if the excess 
water is removed. Most areas are used for cultivated 
crops. The soil has severe limitations for most recrea- 
tional and urban developments. Capability unit IIIw- 
3; woodland suitability 3w. 


Oshtemo Series 


The Oshtemo series consists of gently sloping and 
sloping, well drained soils. These soils formed in water- 
‘deposited loamy.and sandy materials and the under- 
lying sand and gravelly sand. They are on outwash 
plains and stream terraces and are less commonly on 
beach ridges and moraines. 

In a representative profile the surface layer is very 
dark grayish brown sandy loam 8 inches thick. The 
subsoil, from 8 to 88 inches, is dark brown sandy loam 
and loamy sand; from 38 to 52 inches is dark brown 
and dark yellowish brown gravelly sandy loam; and 
from 52 to 66 inches is yellowish brown fine sand. The 
substratum to a depth of 76 inches is grayish brown 
gravelly loamy coarse sand. 

Oshtemo soils have a deep root zone and a low 
available water capacity, They are droughty during 
prolonged dry periods. Organic-matter content is low 
in the surface layer. Permeability is moderately rapid 
in the subsoil and rapid in the substratum. 

Oshtemo soils are moderately well suited to farming. 
They are well suited to woodland wildlife. Limitations 
for most nonfarm uses range from slight to severe. 

Most areas are used for cultivated crops. A few are 
wooded. 

Representative profile of Oshtemo sandy loam, 2 to 6 
percent slopes, in a cultivated field SEYNEYSWI4 
NW, sec. 34, St. Joseph Township; T. 6 N., R.1 E., 
250 feet south and 407 feet west of fences: 

Ap—0 to 8 inches; very dark grayish brown 
(10YR 3/2) sandy loam; weak coarse 
subangular blocky structure parting to 
moderate fine granular; friable; many 
fine roots; 3 percent medium gravel; 
slightly acid; abrupt smooth boundary. 

B1—8 to 17 inches; dark brown (7.5YR 4/4) 
sandy loam; weak medium and fine an- 
gular blocky structure; friable; common 
fine roots; 3 percent medium gravel; 
neutral; clear smooth boundary. 

B21t—17 to 31 inches; dark brown (7.5YR 4/4) 
loamy sand; weak medium and fine an- 
gular blocky structure; friable; common 
fine roots; thin very patchy dark reddish 
brown (5YR 3/4) clay films on faces of 
peds and bridging sand grains; 10 per- 
cent gravel; neutral; clear wavy bound- 


ary. 

B22t—31 to 88 inches; dark brown (7.5YR 4/4) 
loamy sand; weak medium and fine an- 
gular blocky structure; firm; few fine 
roots; thin patchy dark reddish brown 
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(5YR 3/4) clay films on faces of peds 
and bridging sand grains; 14 percent 
gravel; neutral; gradual wavy boundary. 

B23t—38 to 44 inches; dark brown (7.5YR 4/4) 
gravelly sandy loam; weak coarse and 
medium angular blocky structure; firm; 
few fine roots; thin very patchy dark 
reddish brown (5YR 3/4) clay films on 
horizontal faces of peds and bridging 
sand grains; 18 percent gravel; neutral; 
clear smooth boundary. 

B31t—44 to 52 inches; dark yellowish brown 
(10YR 4/4) gravelly sandy loam; com- 
mon medium distinct ‘dark reddish 
brown (5YR 3/4) mottles; weak coarse 
angular blocky structure; firm; few fine 
roots; thin patchy dark reddish brown 
(5YR 8/4) clay films bridging sand 
grains; 20 percent gravel; neutral; 
abrupt wavy boundary. 

TIB382—-52 to 66 inches; yellowish brown (10YR 
5/4) fine sand; common medium distinct 
yellowish brown (10YR 5/8) mottles; 
weak coarse angular blocky structure; 
friable; few fine roots; thin very patchy 
clay films lining some root channels; 
neutral; clear wavy boundary. 

IIIC—66 to 76 inches; grayish brown (10YR 5/2) 
gravelly loamy coarse sand; stratified, 
single grained; friable; color grades to 
yellowish brown (10YR 5/6) with 
depth; calcareous; moderately alkaline. 

The depth to carbonates and the thickness of the 
solum range from 40 to 66 inches. The gravel content 
of the solum ranges from 1 to 25 percent. 

The Ap horizon is generally 7 to 10 inches thick and 
is 10YR hue, value of 3 or 4, and chroma of 2 or 3. The 
texture is loamy sand or sandy loam. Unless limed, this 
horizon is medium acid or slightly acid. 

The Bt horizon is 5YR or 7.5YR hue, value of 4 or 5, 
and chroma of 3 through 6. The texture ranges from 
heavy loamy sand to light sandy clay loam and in 
places is gravelly. In some pedons this horizon is in 
layers one eighth to 2 inches thick. Reaction ranges 
from medium acid to neutral. 

The C horizon is 10YR hue, value of 5 or 6, and 
chroma of 2 or 3. The texture is stratified with gravelly 
sand and sand. Reaction is mildly alkaline or moder- 
ately alkaline. This horizon is calcareous. 

Oshtemo soils are the well drained members of a 
drainage sequence that also includes the well drained 
Boyer soils and the very poorly drained Gilford soils. 
Oshtemo soils resemble Boyer soils, but they have a 
thicker solum. They are near the moderately well 
drained and finer textured Haney soils and the well 
drained Belmore soils. They resemble Belmore soils but 
have less clay throughout the subsoil. 

OrB—Oshtemo loamy sand, 2 to 6 percent slopes. 
This gently sloping soil is on the crest and upper slopes 
of beach ridges and on stream terraces and is less com- 
monly on ridges of the Wabash Moraine. It has a 
sandier surface layer and subsoil than is described as 
representative of the series. The rainfall infiltration 
rate is slightly higher and the available water capacity 
is lower in this soil than in the sandy loam Oshtemo 
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soil. This soil is very friable, and the surface layer is 
susceptible to soil blowing. 

Included in mapping are small areas of the well 
drained Belmore and Boyer soils. Also included are 
spots of the moderately well drained Haney soils and 
the somewhat poorly drained Digby soils in depres- 
sional areas. 

Droughtiness is the major limitation for farming. 
Erosion is a hazard, especially on the more sloping 
areas. Soil blowing is commonly a more severe hazard 
than water erosion. Droughtiness, the hazard of seep- 
age, and the sandy surface layer are limitations for 
some. nonfarm uses. 

Most areas are used for cultivated crops. Some are 
wooded. This soil is moderately well suited to farming. 
It has slight to moderate limitations for most recrea- 
tional and urban developments. Capability unit IIIs—1; 
woodland suitability 3s. 

OrC—Oshtemo loamy sand, 6 to 12 percent slopes. 
This sloping soil is on the slope breaks of stream 
terraces and on the side slopes of morainic ridges. It 
has a sandier surface layer and subsoil than is de- 
scribed as representative of the series. This soil has a 
slightly lower available water capacity than the sandy 
loam Oshtemo soil. The surface layer is very friable 
and susceptible to soil blowing. 

Included in mapping are small areas of the well 
drained Belmore and Boyer soils and the moderately 
well drained Haney soils. Also included are a few 
areas where the surface layer is sandy loam. 

A severe erosion hazard is the major limitation for 
farming. Droughtiness is also a limitation for most 
crops. Slope and the hazard of seepage are limitations 
for some nonfarm uses. 

Most areas are used for cultivated crops. Some are 
wooded. This soil is moderately well suited to farming 
if erosion is controlled. It has a moderate to severe 
limitation for most recreational and urban develop- 
ments. Capability unit I[Te—4; woodland suitability 3s. 

OsB—Oshtemo sandy loam, 2 to 6 percent slopes. 
This gently sloping soil is on the crests and upper 
slopes of beach ridges and on stream terraces, and it is 
less commonly on ridges in the Wabash Moraine. Its 
profile is the one described as representative of the 
series. The surface layer is friable, has good tilth, 
and is easy to keep in good tilth. 

Included in areas of this soil on beach ridges are 
spots of Belmore and Haney soils. Small areas of Boyer 
soils are commonly included with this soil on stream 
terraces, 

Droughtiness is the major limitation for farming. 
Erosion is also a hazard, especially on the more sloping 
areas. Some soil blowing occurs, but it is less of a 
problem on this soil than on the loamy sand Oshtemo 
soil. Droughtiness and the hazard of seepage are limi- 
tations for some nonfarm uses. 

Most areas are used for cultivated crops. Some are 
wooded. This soil is moderately well suited to farming. 
It has a slight to moderate limitation for most recrea- 
tional and urban developments. Capability unit IIIs-1; 
woodland suitability 3s. 


Ottokee Series 
The Ottokee series consists of moderately well 
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drained, nearly level and gently sloping sandy soils. 
These soils formed in water deposited sands. They 
occur throughout the county. 

In a representative profile the surface layer is dark 
grayish brown fine sand 9 inches thick. The subsoil, 
from 9 to 82 inches, is yellowish brown and brown 
fine sand and, from 32 to 50 inches, brown and grayish 
brown loamy fine sand. The substratum to a depth of 
80 inches is grayish brown sand. 

Ottokee soils have a deep root zone but a low avail- 
able water capacity. They are droughty during pro- 
longed dry periods. Permeability is rapid. The soils 
are subject to soil blowing. 

Ottokee soils are suited to farming if protected from 
soil blowing. They are moderately suited to openland 
or woodland wildlife. Limitations for many nonfarm 
uses are moderate to severe. 

Most areas have been cleared and are used for cul- 

tivated crops and pasture. A few are wooded. 
_ Representative profile of Ottokee fine sand, 0 to 6 
percent slopes, in a cultivated field NEYUNWYSWi, 
SE, sec. 10 Northwest Township; T. 9 S., R. 4 W,, 
0.2 mile north of County Road §S, 0.35 mile west of 
State Route 49: ; 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) fine sand; weak medium subangu- 
lar blocky structure parting to weak me- 
dium granular; very friable; many fine 
roots; very dark grayish brown (10YR 
3/2) coatings on faces of peds; 2 percent 
fine and medium gravel; neutral; abrupt 
smooth boundary. 

B21—9 to 21 inches; yellowish brown (10YR 5/4) 
fine sand; very weak fine and medium 
subangular blocky structure; very fri- 
able; common fine roots; 5 percent fine 
and medium gravel; slightly acid; grad- 
ual wavy boundary. 

B22—21 to 32 inches; brown (10YR 5/8) fine 
sand; single grained; loose; few fine 
roots; 6 percent fine and medium gravel; 
slightly acid; abrupt wavy boundary. 

B23t&B31—82 to 37 inches; brown (10YR 4/3) 
loamy fine sand; weak medium platy 
structure parting to weak fine subangu- 
lar blocky; friable; few fine roots; dis- 
continuous layers of grayish brown 
(2.5Y 5/2) fine sand B38 material; me- 
dium acid; abrupt wavy boundary. 

B32—37 to 44 inches; grayish brown (10YR 5/2) 
loamy fine sand; single grained; loose; 
few fine roots; slightly acid; clear wavy 
boundary 

B33&B24t—44 to 50 inches; grayish brown 
(10YR 5/2) loamy fine sand; single 
grained; loose; few fine roots; discon- 
tinuous; brown (10YR 4/3) loamy fine 
sand lamellae 14, to 34 inch thick, with 
very weak medium subangular blocky 
structure; slightly acid; abrupt wavy 
boundary. 

C—50 to 80 inches; grayish brown (10YR 5/2) 
sand; single grained; loose; few discon- 
tinuous lamellae 1/16 to % ‘inch thick in 
upper 10 inches; neutral grading to mod- 
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erately alkaline and calcareous with 
depth. 

The depth to carbonates and the thickness of the 
solum range from 45 to 90 inches. 

The Ap horizon is generally 7 to 10 inches thick. 
It is 10YR hue, value of 3 or 4, and chroma of 2 or 3. 
Reaction ranges from medium acid to neutral. 

All the B horizon but the Bt is 10YR or 2.5Y hue, 
value of 5 or 6, and chroma of 4 through 6 in the 
upper part and 2 through 4 in the lower part. Texture 
is fine sand or loamy fine sand. Reaction ranges from 
medium acid to neutral. 

The depth to the first Bt lamellae ranges from 30 to 
45 inches lamellae thickness ranges from 1/16 to 14 
inch. Color is 10YR to 5YR hue and value and chroma 
of 3 or 4. The Bt horizon is loamy fine sand and is 
slightly higher in clay content than material between 
the lamellae. Total thickness of the bands in most pro- 
files is less than 6 inches. 

The C horizon is fine to medium sand in 10YR or 
2.5Y hue, value of 5 or 6, and chroma of 2 or 3. It is 
moderately alkaline and is calcareous. The sand is com- 
monly underlain by lacustrine clay or by glacial clay 
or clay loam till at depths of 4 to 10 feet. 

Ottokee soils are the moderately well drained mem- 
bers of a drainage sequence that includes the well 
drained Spinks soils. They resemble Seward soils but 
lack the firm clay loam to clay lower subsoil and sub- 
stratum. They are more mottled than the similar Ark- 
port soils and have slightly less clay in the lamellae. 

OtB—Ottokee fine sand, 0 to 6 percent slopes. This 
nearly level to gently sloping soil is on beach ridges 
and moraines or in long narrow strips on stream ter- 
races. The organic-matter content is low. This soil is 
very susceptible to soil blowing. 

Included with this soi] in mapping are small areas 
of Seward soils and a few areas of somewhat poorly 
drained soils. These wetter areas commonly occur at 
the base of sandy ridges. 

Droughtiness is the major limitation. Water erosion 
is a hazard in the more sloping areas. Soil blowing 
is a greater hazard. Droughtiness, the sandy texture, 
and the hazard of seepage are limitations for nonfarm 
uses, 

Most areas of this soil are used for crops. A few are 
wooded. This soil is moderately well suited to farming 
if protected from erosion. It has moderate to severe 
limitations for most recreational and urban develop- 
ments. Capability unit IIIs—1; woodland suitability 3s. 


Paulding Series 


The Paulding series consists of nearly level, very 
poorly drained clayey soils. These soils formed in la- 
cneteine clays. They occur as broad areas on the lake 
plain. 

In a representative profile the surface layer is dark 
grayish brown clay 6 inches thick. The subsoil, from 
6 to 53 inches, is mottled, dark gray and dark grayish 
brown clay. The substratum to a depth of 61 inches is 
mottled, brown lacustrine clay. 

Paulding soils generally have a deep root zone and 
a moderate available water capacity. The surface layer 
is moderate to high in organic matter. Permeability is 
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slow. The soils are saturated for significant periods in 
winter and spring and dry slowly in spring. Surface 
runoff is slow, and ponding occurs in some areas. 
Paulding soils are moderately well suited to farming 
if the excess water is removed. They are well suited to 
wetland wildlife. Limitations for most nonfarm uses 
are severe. . 
Most areas have been cleared and are used for culti- 
vated crops and pasture. A few are wooded. 
Representative profile of Paulding clay in a culti- 
vated ‘fied SEYZASWIASEI4SEY, sec. 36, Springfield 
Township; T. 6 N., R. 4 E., 150 feet north of County 
Road A: 
Ap—0 to 6 inches; dark grayish brown (2.5Y 4/2) 
clay ; few fine distinct brown (10YR 4/3) 
and dark yellowish brown (10YR 4/4) 
mottles; moderate medium angular 
blocky structure; very firm; many fine 
roots; medium acid; abrupt smooth 
boundary. 
B21g—6 to 11 inches; dark gray (10YR 4/1) clay; 
many fine distinct dark yellowish brown 
(10YR 4/4) mottles; moderate coarse 
prismatic structure parting to moderate 
medium angular blocky; very firm; 
many fine roots; common fine distinct 
reddish brown (5YR 4/4) stains; me- 
dium acid; clear smooth boundary. 
B22g—11 to 22 inches; dark gray (5Y 4/1) clay; 
common fine distinct dark yellowish 
(10YR 4/4) mottles; moderate coarse 
prismatic structure parting to moderate 
medium angular blocky; very firm; com- 
mon fine roots; medium acid; gradual 
smooth boundary. 
B23g—22 to 37 inches; dark gray (5Y 4/1) clay; 
common fine distinct dark yellowish 
(10YR 4/4) and few fine distinct yellow- 
ish brown (10YR 5/6) mottles; moder- 
ate coarse angular blocky structure; very 
firm; few fine roots; few fine distinct 
brown (7.5YR 4/4) stains on faces of 
peds; slightly acid; gradual wavy bound- 


ary. 

B24¢—37 to 49 inches; dark grayish brown (2.5Y 
4/2) clay; few fine distinct dark yellow- 
ish brown (10YR 4/4) and few medium 
distinct yellowish brown (10YR 5/6) 
mottles; weak coarse prismatic structure 
parting to weak medium angular blocky; 
very firm; few fine roots; neutral; grad- 
ual smooth boundary. 

B38g—49 to 53 inches; dark grayish brown (10YR 
4/2) clay; common fine distinct yellow- 
ish brown (10YR 5/6) mottles; moder- 
ate medium angular blocky structure; 
very firm; common light gray (10YR 
7/1) lime segregations; calcareous; 
mildly alkaline; gradual wavy boundary. 

C—53 to 61 inches; brown (10YR 4/3) clay; com- 
mon medium distinct dark gray (5Y 
4/1) mottles; massive; firm; light gray 
(10YR 7/1) lime segregations; spots of 
till-like material containing a few peb- 
bles; calcareous; mildly alkaline. 
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The depth to carbonates and the thickness of the 
solum range from 36 to 55 inches. 

The Ap horizon is from 6 to 9 inches thick and is 
2.5Y or 10YR hue, value of 4, and chroma of 1 or 2. 
Reaction ranges from medium acid to neutral. 

The B horizon is 10YR to 5Y hue or neutral, value 
of 4 through 6, and chroma of 0 through 2. The mottles 
are commonly lighter chroma. The texture ranges from 
60 to 75 percent clay. Reaction ranges from medium 
acid to mildly alkaline. In some areas this horizon is 
calcareous in the lower part. 

The C horizon is 10YR to 5Y hue or neutral, value of 
4 or 5, and chroma of 0 through 8, and it is mottled. 
Reaction is moderately alkaline or mildly alkaline. This 
horizon is calcareous. Glacial till occurs immediately 
below the solum in some pedons. 

Paulding soils are the very poorly drained members 
of a drainage sequence that includes the somewhat 
poorly drained Roselms soils. They resemble Latty 
soils but are more clayey. They are similar to Toledo 
and Bono soils .but have a lighter colored surface layer 
and are more clayey. They occur near Hoytville soils 
but have more clay and do not have glacial pebbles. 

Pa—Paulding clay. This nearly level soil occurs as 
broad areas of the lake plain. The high clay content 
makes tillage difficult, and seedbeds are commonly 
cloddy. Air and water movement is very slow. This 
soil is subject to crusting after heavy rains, but cracks 
form readily in dry weather. 

Soil variations are minor in most areas. Included 
with this soil in mapping are small areas of Latty 
soils near the edge of some areas and spots of Toledo 
soils along the drainageways. Small areas of Roselms 
soils on low rises are also included. 

Wetness is the major limitation for farming. This 
soil is difficult to drain because of the very slow per- 
meability. The clayey surface layer makes good tilth 
difficult to maintain. Seasonal wetness and very slow 
permeability are limitations for most nonfarm uses. 
The hazard of ponding and the clayey surface layer 
are also limitations for many nonfarm uses. 

Most areas are used for crops and pasture. This soil 
is moderately well suited to farming if the excess wa- 
ter is removed. It has severe limitations for recrea- 
tional and urban developments. Capability unit IIIw-2; 
woodland suitability 3w. 


Pewamo Series 


The Pewamo series consists of nearly level, very 
poorly drained soils that formed in glacial till. These 
soils are in slightly depressional areas on the till plain 
and moraines. 

In a representative profile the surface layer is very 
dark grayish brown silty clay loam 9 inches thick. The 
subsurface layer is very dark gray silty clay. The sub- 
soil, from 11 to 46 inches, is dark gray, gray, and dark 
yellowish brown, mottled, firm silty clay. The sub- 
stratum, from 46 to 72 inches, is mottled, dark yellow- 
ish brown silty clay and silty clay loam glacial till 
with mottles in the upper part. 

Pewamo soils have a deep root zone and a high 
available water capacity. Permeability is moderately 
slow. The soils are saturated for significant periods in 
winter and spring and dry slowly in spring unless 
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adequately drained. Ponding occurs in depressional 
areas. 

Pewamo soils are well suited to farming if the ex- 
cess water is removed. They are well suited to wetland 
wildlife. Limitations for most nonfarm uses are severe. 

Most areas are used for cultivated crops or pasture. 
A few are wooded. 

Representative profile of Pewamo silty clay loam in 
a cultivated field SEI1ZGNWIANWIANEN, sec. 9, Cen- 
ter Township; T. 6 N., R. 2 E., 120 feet south of State 
Route 34 and 115 feet west of fence along west side of 
implement shed: 

Ap—0 to 9 inches; very dark grayish brown 
(10YR 3/2) silty clay loam; weak coarse 
granular structure; friable; many fine 
roots; 8 percent small pebbles; medium 
acid; abrupt smooth boundary. 

A12—9 to 11 inches; very dark gray (10YR 3/1) 
silty clay; moderate medium and fine an- 
gular blocky structure; friable; many 
fine roots; 8 percent small pebbles; 
slightly acid; abrupt smooth boundary. 

B21t—11 to 17 inches; dark gray (10YR 4/1) 
silty clay; common fine distinct yellow- 
ish brown (10YR 5/6) mottles; moder- 
ate medium subangular blocky structure 
parting to weak fine angular blocky; fri- 
able; common fine roots; thin very 
patchy dark grayish brown (10YR 4/2) 
clay films on horizontal and vertical faces 
of peds; 8 percent small pebbles; slightly 
acid; gradual wavy boundary. 

B22t—17 to 25 inches; gray (N 5/0) silty clay; 
common medium distinct yellowish 
brown (10YR 5/6) mottles; weak me- 
dium prismatic structure parting to mod- 
erate fine and medium angular blocky; 
firm; common fine roots; thin patchy 
dark grayish brown (10YR 4/2) clay 
films on horizontal and vertical faces of 
peds; 3 percent small pebbles; neutral; 
gradual smooth boundary. 

B23t—25 to 38 inches; gray (N 5/0) silty clay; 
common fine distinct dark yellowish 
brown (10YR 4/4) and yellowish brown 
(10YR 5/6) mottles; weak medium pris- 
matic structure parting to moderate me- 
dium angular blocky; firm; few fine 
roots; thin patchy gray (N 4/0) clay 
films on horizontal and vertical faces of 
peds; 8 percent small pebbles; neutral; 
clear wavy boundary. 

B3t—38 to 46 inches; dark yellowish brown 
(LOYR 4/4) silty clay; common fine dis- 
tinct yellowish brown (10YR 5/6) and 
gray (10YR 5/1) mottles; weak coarse 
and medium angular blocky structure; 
firm; few fine roots; thin very patchy 

_gray (N 5/0) clay films on vertical faces 
of peds; 3 percent small pebbles; mildly 
alkaline; clear wavy boundary. 

to 61 inches; dark yellowish brown 
(10YR 4/4) silty clay; fine distinct yel- 
lowish brown (10YR 5/6) and few fine 
distinct gray (N 5/0) mottles; very weak 
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coarse angular blocky structure; firm; 
thick continuous gray (N 5/0) coatings 
on faces of peds; 3 percent small pebbles ; 


caleareous; mildly alkaline; gradual 
wavy boundary. 
C2—61 to 72 inches; dark yellowish brown 


(10YR 4/4) silty clay loam; massive; 
firm; thin continuous gray (N 5/0) coat- 
ings on cleavage planes; common light 
brownish gray (1LOYR 6/2) lime segre- 
gations; calcareous; mildly alkaline. 

The depth to carbonates and the thickness of the 
solum range from 28 to 50 inches. The pebble content 
ranges from 0 to 15 percent. 

The A horizon is generally 10 to 16 inches thick 
and is 10YR hue, value of 2 or 3, and chroma of 1 or 2. 
The texture is silty clay loam or loam, Reaction ranges 
from medium acid to neutral, 

The B2 horizon is 10YR to 5Y hue or neutral, value 
of 4 through 6, and chroma of 0 through 2, and it is 
mottled. The texture is heavy clay loam, heavy silty 
clay loam, clay, or silty clay. Reaction ranges from 
slightly acid to mildly alkaline. 

The C horizon is 10YR to 5Y hue, value of 4 or 5, and 
chroma of 1 through 4, and it is mottled. The texture 
of the till is mainly clay loam or silty clay loam but 
ranges from loam to silty clay. Reaction is moderately 
alkaline or mildly alkaline. This horizon is calcareous. 

Pewamo soils are the very poorly drained members 
of a drainage sequence that includes the somewhat 
poorly drained Blount soils and the moderately well 
drained Glynwood soils. Pewamo soils are similar to 
Hoytville soils but have a slightly thicker, dark colored 
surface layer. 

Pm—Pewamo silty clay loam. This nearly level soil 
occurs as broad flats on till plains and as long, narrow 
strips along drainageways on moraines and till plains. 
This soil becomes cloddy if worked when too wet and is 
subject to crusting after heavy rains. 

Included with this soil in mapping are a few areas of 
Pewamo loam. Also included, near the edge of this soil, 
are small areas of Blount, Haskins, and Mermill soils. 
Areas of ‘this soil that occur on the Wabash Moraine 
have a loam texture in the substratum. In a few areas 
this soil formed in 1 or 2 feet of lacustrine clays over 
the till. 

Seasonal wetness is the major limitation for farm- 
ing. Seasonal wetness and moderately slow permeabil- 
ity are limitations for many nonfarm uses. 

This soil is well suited to farming if the excess 
water is removed. Most areas are used for cultivated 
crops. Some are wooded. The soil has severe limita- 
tions for recreational and urban developments. Ca- 
pability unit IIw-7; woodland suitability 2w. 


Rawson Series 


The Rawson series consists of gently sloping and 
sloping, moderately well drained soils that formed in 
water-deposited loamy materials and the underlying 
clay loam to clay lacustrine or glacial till. These soils 
occur on beach ridges, outwash plains, stream terraces, 
and, in places, on moraines. — 

In a representative profile the surface layer is dark 
grayish brown sandy loam 9 inches thick, The upper 
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part of the subsoil, from 9 to 34 inches, is mottled, dark 
yellowish brown, yellowish brown, and brown sandy 
loam, loam, and sandy clay loam. The lower part of 
the subsoil, from 34 to 43 inches, is mottled, dark yel- 
lowish brown clay loam. The substratum to a depth of 
60 inches is brown clay loam glacial till. 

Rawson soils have a moderately deep root zone and 
a moderate available water capacity. Permeability is 
moderate in the surface layer and upper part of the 
subsoil and slow or very slow in the lower part of the 
subsoil and in the substratum. 

Rawson soils are well suited to farming. They are 
also well suited to openland wildlife. Limitations for 
many nonfarm uses are slight to moderate. 

Most areas have been cleared and are used for cul- 
tivated crops. A few are wooded. 

Representative profile of Rawson sandy loam, 2 to 6 
percent slopes, in a cultivated field NEYNW14NE1, 
SW! sec. 11, St. Joseph Township; T. 6 N., R. 1 E., 
219 feet east of trees, 145 feet north of County Road, 
and 35 feet west of telephone pole: 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) sandy loam; weak medium angular 
blocky structure parting to weak fine 
granular; friable; many fine roots; 2 per- 
cent gravel; neutral; abrupt smooth 
boundary. 

Bi—9 to 13 inches; dark yellowish brown (10YR 
4/4) sandy loam; weak thick platy struc- 
ture parting to moderate fine angular 
blocky; friable; few fine roots; 2 per- 
cent gravel; neutral; gradual wavy 
boundary. 

B21t—13 to 20 inches; yellowish brown (10YR 
5/4) sandy loam; few fine faint brown 
(10YR 5/8) and yellowish brown (10YR 
5/6) mottles; weak thick platy structure 
parting to moderate fine angular blocky; 
friable; few fine roots; thin very patchy 
brown (10YR 4/8) clay films on faces of 
peds and bridging sand grains; 3 percent 
gravel; neutral; gradual wavy boundary. 

B22t—20 to 29 inches; brown (7.5YR 4/4) loam; 
common fine distinct yellowish brown 
(10YR 5/6) and, below 25 inches, gray- 
ish brown (10YR 5/2) mottles; moder- 
ate thick platy structure parting to mod- 
erate fine angular blocky; friable; thin 
very patchy brown (10YR 4/8) clay 
films on faces of peds and bridging sand 
grains; 2 percent gravel; slightly acid; 
clear wavy boundary. 

B23t—29 to 34 inches; dark yellowish brown 
(10YR 4/4) sandy clay loam; common 
fine distinct grayish brown (10YR 5/2) 
and few fine distinct yellowish brown 
(1LOYR 5/6) mottles; moderate coarse 
subangular blocky structure parting to 
moderate medium angular blocky; firm; 
thin patchy brown (10YR 4/3) clay 
films on faces of peds and bridging sand 
grains; 5 percent gravel; medium acid; 
abrupt smooth boundary. 

TIB24t—34 to 43 inches; dark yellowish brown 
(10YR 4/4) clay loam; common medium 
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distinct dark grayish brown (10YR 4/2) 
and yellowish brown (10YR 5/6) mot- 
tles; moderate coarse and medium angu- 
lar blocky structure; firm; thin patchy 
brown (10YR 4/8) clay films on faces of 
peds; 2 percent glacial pebbles; mildly 
alkaline; abrupt smooth boundary. 

to 60 inches; brown (10YR 4/3) clay 
loam; few fine distinct yellowish brown 
(10YR 5/6) mottles; massive; firm; 2 
percent glacial pebbles; calcareous; mod- 
erately alkaline. 

The depth to carbonates and the thickness of the 
solum range from 26 to 46 inches. The gravel content 
ranges from 2 to 15 percent in the upper part of the 
solum and from 0 to 5 percent in the lower part of the 
solum and in the substratum. 

The Ap horizon is generally 6 to 9 inches thick and is 
10YR hue, value of 4 or 5, and chroma of 2 or 3. Tex- 
ture is sandy loam or loam. Reaction ranges from 
medium acid to neutral. 

The B2 horizon is 7.5YR or 10YR hue, value of 4 or 
5, and chroma of 3 through 5, and it is mottled. The 
texture ranges from heavy sandy loam or loam to clay 
loam. Reaction ranges from medium acid to neutral. 

The IIB2 horizon is 10YR hue, value of 4 or 5, and 
chroma of 1 through 4, and it is mottled. The texture 
ranges from clay loam to silty clay or clay. Reaction 
ranges from neutral to moderately alkaline. In places 
this horizon is caleareous, ; 

The IIC horizon is 10YR hue, value of 4 or 5, and 
chroma of 3 or 4, The texture is mainly clay or silty 
clay but includes silty clay loam and clay loam. Reac- 
tion is moderately alkaline. This horizon is calcareous. 

Rawson soils are the moderately well drained mem- 
bers of a drainage sequence that includes the very 
poorly drained Mermill soils and the somewhat poorly 
drained Haskins soils. Rawson soils are similar to 
Haney soils in the upper part of the profile but have 
a more clayey lower subsoil and substratum. Unlike 
Haney soils, they are not underlain by sand and gravel. 
They are similar to Seward soils but are less sandy in 
the upper part of the profile. 

RIB—Rawson sandy loam, 2 to 6 percent slopes. 
This gently sloping soil is on beach ridges, stream 
terraces, moraines, and low ridges on outwash plains. 
The profile is the one described as representative of 
the series. This soil is very friable, has good tilth, and 
is easy to keep in good tilth. It has a slightly higher 
infiltration rate but a lower available water capacity 
than Rawson loam soils, 

Included with this soil in mapping are small areas 
of Haney and Glynwood soils that are commonly near 
the edge of this soil. Spots of Oshtemo and Boyer soils 
are included on the stream terraces and, in some places, 
on beach ridges. 

A moderate erosion hazard is the major limitation 
for farming. Droughtiness is a minor limitation. The 
very slow permeability in the substratum is a limita- 
tion for some nonfarm uses. 

This soil is well suited to farming if erosion is con- 
trolled. Most areas are -used for crops. Some are 
wooded. The soil has a slight or moderate limitation 
for many recreational and urban developments. Ca- 
pability unit Ile-1; woodland suitability 2o. 
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RIC—Rawson sandy loam, 6 to 12 percent slopes. 
This sloping soil is on beach ridges, stream terraces, 
moraines, and ridges on outwash plains. The profile 
of this soil has a thinner surface layer than that de- 
scribed as representative of the series. Infiltration 
rates are slightly higher on this soil than on Rawson 
loam soils. This soil is very friable, has good tilth, and 
is easy to keep in good tilth. 

Included with this soil in mapping are small areas 
of Haney and Glynwood soils, commonly near the 
boundary with this soil. Spots of Oshtemo and Boyer 
soils are included on stream terraces and, in some 
places, on the moraines. A few moderately steep areas 
are also included. 

A severe erosion hazard is the major limitation for 
farming. A droughtiness hazard is a minor limitation. 
Slope and very slow permeability in the substratum 
are limitations for many nonfarm uses. 

This soil is moderately well suited to farming if 
erosion is controlled. Most areas are used for crops 
and pasture. A few are wooded. The soil has a mod- 
erate or severe limitation for most recreational and 
urban developments. Capability unit IlIe-1; woodland 
suitability 20. 

RmB—Rawson loam, 2 to 6 percent slopes. This 
gently sloping soil occurs as moderately sized strips or 
as low knolls on beach ridges, stream terraces, mo- 
raines, and low ridges on outwash plains. The profile 
of this soil is less sandy than that described as repre- 
sentative of the series and has a slightly higher 
available water capacity. The surface layer is friable, 
has good tilth, and is easy to keep in good tilth. 

Included with this soil in mapping are small areas of 
Haney soils. Also included are a few areas of Glyn- 
wood soils on moraines, Spots of Oshtemo and Boyer 
soils on stream terraces and, in some places, on beach 
ridges and moraines are also included. A few areas 
are nearly level. 

A moderate erosion hazard is the major limitation 
for farming. Very slow permeability in the substratum 
is a limitation for some nonfarm uses. 

This soil is well suited to farming if erosion is con- 
trolled. Most areas are used for crops. A few are 
wooded. The soil has a slight or moderate limitation 
for most recreational and urban developments. Ca- 
pability unit Tle-1; woodland suitability 20. 

RmC—Rawson loam, 6 to 12 percent slopes. This 
sloping soil is on the slope breaks of stream terraces 
and on moraines. The slopes are moderate to short. 
Surface runoff is rapid. The profile of this soil is less 
sandy and has a slightly higher available water ca- 
pacity than that described as representative of the 
series. 

Included with this soil in mapping are spots of 
Oshtemo and Boyer soils on stream terraces, These 
are generally near the edge of this soil. Also included 
are a few areas that are moderately steep, 

A severe erosion hazard is the major limitation for 
farming. Slope and slow permeability in the substra- 
tum are the dominant limitations for nonfarm uses. 

Most areas are used for crops. Some are wooded. 
This soil is moderately well suited to farming if ero- 
sion is controlled. It has moderate or severe limitations 
for most recreational and urban developments. Ca- 
pability unit I[le-1; woodland suitability 20. 
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Rimer Series 


The Rimer series consists of nearly level, somewhat 
poorly drained soils that formed in sandy water- 
deposited materials and in the underlying clay to clay 
loam lacustrine sediment or glacial till. These soils are 
on the lake plain, stream terraces, beach ridges, and 
moraines. : 

In a representative profile the surface layer is dark 
brown loamy fine sand 9 inches thick. The subsoil, 
from 9 to 24 inches, is mottled, dark brown and brown 
loamy fine sand and fine sandy loam, and from 24 to 
32 inches, is dark yellowish brown silty clay. The 
substratum, from 32 to 68 inches, is dark yellowish 
brown and light olive brown stratified clay loam to 
sand, 

Rimer soils have a moderately deep root zone and 
a low to moderate available water capacity. Perme- 
ability is rapid to moderately rapid in the surface 
layer and in the upper part of the subsoil and very slow 
in the lower part of the subsoil and in the substratum. 
Soil blowing is a moderate hazard. . 

Rimer soils are moderately well suited to farming if 
the excess water is removed. They are moderately well 
suited to openland wildlife. Limitations for most non- 
farm uses are severe, 

Most areas are used for cultivated crops. A few are 
wooded. 

Representative profile of Rimer loamy fine sand, 0 to 
3 percent slopes, in a cultivated: field NEYZSEY4SEI, 
SEY, sec. 23, Springfield Township; T. 6 N., R. 4 E.,, 
60 feet north of fence corner and 27 feet east of line 
fence: 

Ap—0 to 9 inches; dark brown (10YR 4/8) 
loamy fine sand; very weak medium sub- 
angular blocky structure; very friable; 
many fine roots; slightly acid; abrupt 
smooth boundary. 

B11—9 to 12 inches; dark brown (10YR 4/3) 
loamy fine sand; common medium dis- 
tinct light brownish gray (10YR 6/2) 
and few fine faint dark yellowish brown 
(10YR 4/4) mottles; weak medium platy 
structure; very friable; common fine 
roots; few fine distinct very dark brown 
(10YR 2/2) concretions; strongly acid; 
clear wavy boundary. 

B1i2—12 to 21 inches; brown (10YR 5/3) loamy 
fine sand; common medium distinct dark 
grayish brown (10YR 4/2) and dark 
yellowish brown (10YR 4/4) mottles; 
very weak medium subangular blocky 
structure; friable; few fine roots; few 
fine distinct very dark brown (10YR 
2/2) concretions; strongly acid; abrupt 
wavy boundary. 

B21t—21 to 24 inches; dark brown (7.5YR 4/4) 
heavy fine sandy loam; common fine dis- 
tinct yellowish brown (10YR 5/4) mot- 
tles; moderate medium and fine angular 
blocky structure; firm; light brownish 
gray (10YR 6/2) coatings on faces of 
peds; thin patchy clay films on faces of 
peds; strongly acid; clear wavy bound- 
ary. 
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TIB22t—24 to 32 inches; dark yellowish brown 
(10YR 4/4) silty clay; few fine distinct 
yellowish brown (10YR 5/6) mottles; 
moderate coarse and medium angular 
blocky structure; firm; grayish brown 
(10OYR 5/2) coatings on faces of peds; 
thin patchy clay films, on vertical faces 
of peds; few fine distinct black (10YR 
2/1) stains; slightly acid; gradual wavy 
boundary. 

ITIC1—32 to 49 inches; dark yellowish brown 
(10YR 4/4) clay loam; massive; firm; 
neutral, abrupt smooth boundary. 

IVC2—49 to 63 inches, light olive brown (2.5Y 
5/4) stratified sand and clay loam; com- 
mon fine distinct light brown (7.5YR 
6/4) and few fine distinct light brownish 
gray (10YR 6/2) mottles; single 
grained; loose; few fine distinct very 
dark brown (10YR 2/2) stains and con- 
cretions; mildly alkaline. 

The thickness of the solum ranges from 24 to 44 
inches. The sandy layers in the upper part of the solum 
range from 20 to 38 inches in thickness. The gravel 
content of the upper part of the solum ranges from 0 
to 5 percent. 

The Ap horizon is commonly 6 to 10 inches thick 
and is 10YR hue, value of 4, and chroma of 2 or 3, Re- 
action ranges from medium acid to neutral. 

The B1 horizon is 10YR hue, value of 4 or 5, and 
chroma of 2 through 6. It is mottled.. The texture is 
loamy fine sand or fine sand. The reaction ranges from 
strongly acid to neutral. 

The B2 horizon is 7.5YR or 10YR hue, value of 4 or 
5, and chroma of 8 through 6 and is mottled. The 
texture is sandy loam or fine sandy loam but includes 
thin layers of sandy clay loam. Reaction ranges from 
strongly acid to neutral. 

The ITB horizon is 10YR or 2.5Y hue, value of 4 
through 6, and chroma of 1 through 4. The texture is 
clay loam, clay, or silty clay. Reaction ranges from 
slightly acid to mildly alkaline. 

he C horizon has colors similar to the IIB horizon. 

It is stratified with the dominant textures being clay 
loam, clay, and silty clay. 

Rimer soils are the somewhat poorly drained mem- 
bers of a drainage sequence that includes the moder- 
ately well drained Seward soils. Rimer soils are similar 
to Haskins soils but are more sandy in the upper part 
of the profile. 

RnA—Rimer loamy fine sand, 0 to 3 percent slopes. 
This nearly level soil is on low ridges or knolls on the 
lake plain, beach ridges, stream terraces, and in places 
on the moraines and till plain. This soil is very friable, 
has good tilth, and is easy to keep in good tilth. 

Included with this soil in mapping are small areas of 
Haskins soils near the edge of some areas. Also 
included, in the low spots, are areas of the wetter 
Mermill soils. 

Seasonal wetness is the major limitation for farm- 
ing. Droughtiness is a minor hazard, especially for 
crops requiring a long growing season and large 
amounts of moisture, Seasonal wetness, a sandy sur- 
face layer, and very slow permeability in the substra- 
tum are limitations for many nonfarm uses. 
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Most areas are used for crops. A few are wooded. 
This soil is moderately well suited to farming if the 
excess water is removed and the soil is protected from 
blowing. It has severe limitations for most recreational 
and urban developments. Capability unit Ilw—4; wood- 
land suitability 2w. 


Roselms Series 


The Roselms series consists of nearly level and 
gently sloping, somewhat poorly drained clayey soils. 
These soils formed in lacustrine clays. They are on the 
lake plain. 

In a representative profile the surface layer is dark 
grayish brown silty clay 8 inches thick. The subsoil, 
from 8 to 32 inches, is mottled, dark brown and gray 
clay. The substratum, from 32 to 60 inches, is yellowish 
brown clay. 

Roselms soils have a moderately deep root zone and 
a moderate available water capacity. Permeability is 
very slow. The soils are saturated for significant pe- 
riods in winter and spring. They dry slowly in spring, 
even when artificially drained. 

Roselms soils are moderately well suited to farming. 
They are-well suited to openland wildlife. Limitations 
for most nonfarm uses are severe. 

Most areas have been cleared and are used for cul- 
tivated crops and pasture. A few are wooded. 

Representative profile of Roselms silty clay, 0 to 2 
percent slopes, in a cultivated field SH14SE1,SE4, 
SW1,4, sec 35, Springfield Township; T. 6 N., R. 4 E., 
Me mile west of State Route 66 and 75 feet north of 

ence: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) silty clay; few fine faint dark brown 
(7.5YR 4/4) mottles; moderate very 
coarse prismatic structure parting to 
moderate medium subangular blocky; 
firm; many fine roots; medium acid; 
abrupt smooth boundary. 

B21t—8 to 15 inches; dark brown (10YR 4/3) 
clay; common fine faint dark grayish 
brown (10YR 4/2) and many medium 
faint dark yellowish brown (10YR 4/4) 
mottles; moderate medium and _ fine 
prismatic structure; firm; many fine 
roots; thin very patchy clay films on 
vertical faces of peds; few fine black 
(10YR 2/1) concretions; medium acid; 
clear smooth boundary. 

B22t—15 to 19 inches; gray (5Y 5/1) clay; com- 
mon fine distinct dark yellowish brown 
(10YR 4/4) mottles; moderate medium 
prismatic structure parting to moderate 
fine angular blocky; firm; common fine 
roots; grayish brown (2.5Y 5/2) ped 
surfaces; thin patchy clay films on faces 
of peds; mildly alkaline; clear smooth 
boundary. 

B8t—19 to 32 inches; dark brown (10YR 4/3) 
clay; many medium distinct grayish 
brown (2.5Y 5/2) mottles; moderate me- 
dium prismatic structure parting to mod- 
erate medium angular blocky; very firm; 
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common fine roots; grayish brown (2.5Y 
5/2) ped surfaces; thin patchy clay films 
on vertical faces of peds; light gray 
(10YR 7/1) lime segregations; calcare- 
ous; mildly alkaline; gradual wavy 
boundary. 

C1—32 to 47 inches; yellowish brown (10YR 5/4) 
clay; many medium distinct dark gray- 
ish brown (2.5Y 4/2) mottles; moderate 
medium prismatic structure parting to 
weak coarse angular blocky; firm; few 
fine roots; gray (5Y 5/1) ped surface; 
light gray (10YR 7/1) lime segrega- 
tions; calcareous; mildly alkaline; grad- 
ual smooth boundary. 

C2—47 to 60 inches; yellowish brown (10YR 5/4) 
clay; massive, with vertical cleavages; 
very firm; dark grayish brown (2.5Y 
4/2) near cleavage faces, radiating into 
mass; gray (5Y 5/1) cleavage faces; 
light gray (10YR 7/1) lime segrega- 
tions; caleareous; mildly alkaline. 

The depth to carbonates ranges from 18 to 30 inches. 
The thickness of the solum ranges from 24 to 35 inches. 

The Ap horizon is generally 5 to 8 inches thick and 
is 1OYR hue, value of 4 or 5, and chroma of 2. Reaction 
ranges from strongly acid to slightly acid. 

The B horizon is 10YR to 5Y hue, value of 4 or 5, and 
chroma of 1 through 4, and is mottled. The texture is 
fine clay. Reaction ranges from strongly acid to mildly 
alkaline. In some areas this horizon is calcareous in 
the lower part. 

The C horizon is 10YR hue, value of 4 through 6, 
and chroma of 2 through 4. The texture is fine clay. 
Some minor stratification oceurs in pedons with very 
thin silty or fine sand lenses. Reaction is moderately 
alkaline or mildly alkaline. This horizon is calcareous. 

Roselms soils are the somewhat poorly drained 
members of a drainage sequence that includes the very 
poorly drained Paulding soils. They are similar to 
Fulton soils but have more clay throughout the profile. 

RsA—Roselms silty clay, 0 to 2 percent slopes. This 
nearly level soil occurs on the lake plain as long strips 
that parallel drainageways and slight rises. The profile 
is the one described as representative of the series. 
ng silty clay surface layer makes this soil difficult to 

i 


Included with this soil in mapping are a few areas 


-where the surface layer is loam. These areas are easier 


to till. Also included are small areas of the wetter 
Paulding soils that commonly are along drainageways. 

Seasonal wetness is the major limitation for farm- 
ing. Soil wetness and very slow permeability are the 
dominant limitations for most nonfarm uses. 

Most areas have been cleared and are used for cul- 
tivated crops and pasture. This soil is moderately well 
suited to farming if the excess water is removed. It has 
a severe limitation for most. recreational and urban 
developments. Capability unit IIIw-3; woodland suit- 
ability 4w. 

RsB—Roselms silty clay, 2 to 6 percent slopes. This 
gently sloping soil occurs on the lake plain as long 
strips that parallel drainageways. It is also on slight 


rises. The profile of this soil has a thinner surface 


layer than the one described as representative of the 
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series. Runoff is medium, and erosion is a moderate 
hazard. . 

Included with this soil in mapping are a few sloping 
to moderately steep areas. Also included are areas of 
the wetter Paulding soils, which are commonly in 
small drainageways. : 

Seasonal wetness is the major limitation for farm- 
ing, but a moderate erosion hazard also limits use. 
Erosion contro! is needed. Soil wetness and very slow 
permeability are limitations for most nonfarm uses. 

Most areas have been cleared and are used for cul- 
tivated crops and pasture. This soil is moderately well 
suited to farming if the excess water is removed and 
erosion is controlled. It has a severe limitation for most 
recreational and urban developments. Capability unit 
Tilw-3; woodland suitability 4w. 


St. Clair Series 


The St. Clair series consists of gently sloping to 
steep, moderately well drained soils that formed in 
clay loam or clay glacial till. These soils are on slope 
breaks along the streams that dissect the lake plain. 

In a representative profile the surface layer is dark 
gray silty clay loam 5 inches thick. The subsoil, from 
5 to 21 inches, is mottled, dark yellowish brown 
clay. The substratum, from 21 to 60 inches, is brown 
clay and clay loam glacial till. 

St. Clair soils have a moderately deep root zone and 
moderate available water capacity. Permeability is 
slow to very slow. Runoff is medium to rapid, and 
erosion is a serious hazard. ; 

St. Clair soils are moderately suited to poorly suited 
to farming depending on the degree of erosion hazard 
and slope. They are well suited to moderately well 
suited to openland wildlife. Limitations for most non- 
farm uses are moderate or severe. ; 

Most areas are used for pasture or cultivated crops. 
A few are wooded. 

Representative profile of St. Clair silty clay loam, 12 
to 25 percent slopes, moderately eroded, in a pasture 
field NEYNWIGSWIANEY, sec. 4, Pulaski Township; 
Abe . R.3 E., 75 feet south of fence and 85 feet east 
of northernmost of two hickory trees: 

Ap—0 to 5 inches; dark gray (10YR 4/1) silty 
clay loam; moderate fine granular struc- 
ture; friable; many fine roots; 1 percent 
pebbles; slightly acid; abrupt smooth 
boundary. 

Bit—5 to 10 inches; dark yellowish brown (10YR 
4/4) clay; few fine distinct yellowish 
brown (10YR 5/6) mottles; moderate 
medium and fine subangular blocky 
structure; firm; many fine roots; thin 
very patchy brown (10YR 4/8) clay 
films on vertical faces of peds; 2 percent 
pebbles; neutral; abrupt smooth bound- 


ary. 
B21t—10 to 16 inches; dark yellowish brown 
(10YR 4/4) clay; few fine distinct yel- 
lowish brown (10YR 5/6) mottles; mod- 
erate medium and fine angular blocky 
structure; very firm; few fine roots; thin 
patchy brown (10YR 4/3) clay films on 
vertical and horizontal faces of peds; 2 
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percent pebbles; neutral; gradual wavy 
boundary. 

B22t—16 to 21 inches; dark yellowish brown 
(10YR 4/4) clay; fine distinct yellowish 
brown (10YR 5/6) and few fine distinct 
grayish brown (10YR. 5/2) mottles; 
moderate medium subangular blocky 
structure; very firm; few fine roots; thin 
patchy brown (10YR 4/3) clay films on 
vertical and horizontal faces of peds; 2 
percent pebbles; mildly alkaline; abrupt 
wavy boundary. 

C1—21 to 25 inches; brown (10YR 4/3) clay; few 
fine distinct yellowish brown (10YR 
5/6) mottles ; weak coarse angular blocky 
structure; very firm; dark grayish brown 
(10YR 4/2) ped surfaces; 3 percent 
pebbles; calcareous; moderately alka- 
line; abrupt smooth boundary. 

C2—25 to 60 inches; brown (10YR 4/3) clay 
loam; massive; very firm; dark grayish 
brown (10YR 4/2) surfaces of cleavage 
plains; 3 percent pebbles; calcareous: 
moderately alkaline. 

The depth to carbonates and the. thickness of the 
solum range from 20 to 30 inches. The gravel or glacial 
peomeny content ranges from 0 to 8 percent through- 
out. 

The Ap horizon is generally 5 to 8 inches thick and is 
10 YR hue, value of 4 or 5, and chroma of 1 through 3. 
Reaction ranges from medium acid to neutral. 

The B horizon is 10YR hue, value of 4 or 5, and 
chroma of 3 or 4, and it is mottled. The texture is clay 
or silty clay. Reaction ranges from medium acid to 
neutral. 

The C horizon is 10YR hue, value of 4 or 5, and 
chroma of 2 through 4. The texture is clay, silty clay, 
or clay loam. Reaction is mildly alkaline or moderately 
alkaline. The horizon is calcareous. 

St. Clair soils are the moderately well drained mem- 
bers of a drainage sequence that includes the somewhat 
poorly drained Nappanee soils and the very poorly 
drained Hoytville soils. These soils have a higher clay 
content directly below the A horizon than the Glyn- 
wood soils. In contrast with Shinrock and Lucas soils, 
they formed in glacial till containing pebbles instead 
of stratified lacustrine sediments. 

SbB2—St. Clair silty clay loam, 2 to 6 percent slopes, 
moderately eroded. This gently sloping soil occurs as 
long, narrow strips on slope breaks along drainage- 
ways. Most slopes are short, generally 4 to 6 percent. 
The profile has a thicker surface layer than that de- 
scribed as representative of the series. In most areas 
about 60 to 70 percent is moderately eroded. The pres- 
ent surface layer is somewhat sticky and cloddy be- 
cause plowing has mixed some of the material! from the 
clayey subsoil with the original surface layer. Surface 
crusting is common after heavy rains, 

Included with this soil in mapping are spots that 
have a silt loam surface layer. Small areas of Lucas 
and Shinrock soils are also included near the edge of 
some areas. 

A severe erosion hazard is the main limitation for 
farming. Slow to very slow permeability and the clayey 
texture are limitations for some nonfarm uses. 
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Most areas are used for crops or pasture. Some are 
wooded, This soil is moderately well suited to farming 
if protected from erosion. It has moderate or severe 
limitations for most recreational and urban develop- 
ments. Capability unit II1le-2; woodland suitability 3c. 

SbC2—St. Clair silty clay loam, 6 to 12 percent 
slopes, moderately eroded. This sloping soil occupies 
long, narrow slope breaks along drainageways. Slopes 
are typically short. About 70 to 80 percent of most 
areas is moderately eroded. The present surface layer 
is sticky and cloddy because plowing has mixed some 
of the material from the clayey subsoil with the orig- 
inal surface layer. Surface crusting is rather severe 
after heavy rains. The profile has a thicker surface 
layer than the one described as representative of the 
series. 

Included with this soil in mapping are a few se- 
verely eroded spots. Also included, near the edge of this 
soil, are small areas of Lucas and Shinrock soils 

A severe erosion hazard is the main limitation for 
farming. Slope, slow to very slow permeability, and the 
high clay content are limitations for many nonfarm 
uses. 

Most areas are used for pasture and crops. Some are 
wooded. This soil is moderately well suited to farmland 
if erosion is controlled. It has moderate or severe limi- 
tations for most recreational and urban developments. 
Capability unit [Ve-1; woodland suitability 3c. 

SbD2—St. Clair silty clay loam, 12 te 25 percent 
slopes, moderately eroded. This moderately steep to 
steep soil occurs on slope breaks along the larger 
drainageways. It occupies long, narrow areas. Slopes 
are short to moderate. The profile is the one described 
as representative of the series. About 50 to 70 percent 
of most areas is moderately eroded. The present sur- 
face layer is sticky and cloddy. Much of the original 
surface layer has been removed by erosion, and plow- 
ing has mixed what is left with material from the 
clayey subsoil. 

Included with this soil in mapping are a few areas 
that are severely eroded. Small areas of Lucas and 
Shinrock soils near the edge of this soil are also in- 
cluded. 

A very severe erosion hazard is the major limitation 
for crops and pasture used. The slope severely limits 
use for crops that require tillage. Surface runoff is 
rapid. Slope and slow to very slow permeability are 
limitations for most nonfarm uses. 

Most areas are wooded. Some are used for pasture. 
This soil is poorly suited to farming. It has severe 
limitations for most recreational and urban develop- 
ments. Capability unit VIe-1; woodland suitability 3c. 


Seward Series 


The Seward series consists of gently sloping, mod- 
erately well drained sandy soils. These soils formed in 
20 to 40 inches of sandy material and the underlying 
glacial till or lacustrine sediments. They occur as sandy 
ridges and knolls on the lake plain and sandy areas 
on the beach ridges, stream terraces, and moraines 
throughout the county. 

In a representative profile the surface layer is dark 
brown loamy fine sand 9 inches thick. The subsurface 
layer, from 9 to about 23 inches, is yellowish brown 
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and dark yellowish brown loamy fine sand. The sub- 
soil, from 23 to 34 inches, is dominantly dark brown, 
mottled clay loam. The substratum to a depth of 60 
inches is dark brown, mottled clay loam glacial till. 

Seward soils have a moderately deep root zone and 
low available water capacity. Permeability is rapid in 
the sandy material and very slow in the underlying 
finer textured substratum, 

Seward soils are well suited to farming. Limitations 
for most nonfarm uses are moderate or severe, 

Representative profile of Seward loamy fine sand, 2 
to 6 percent slopes, in a cultivated field SEI4SEY,S Wi 

NE|, sec. 19, St. Joseph Township; T. 6 N., R. 1 E., 
50 feet north of County Road C-50: 

Ap—O0 to 9 inches; dark brown (10YR 4/3) loamy 
fine sand; weak fine granular structure; 
very friable; few fine roots; neutral; 
abrupt smooth boundary. 

A21—9 to 16 inches; yellowish brown (10YR 5/4) 
loamy fine sand; few fine distinct light 
yellowish brown (10YR 6/4) mottles; 
single grained; loose; few fine roots; few 
fine distinct dark yellowish brown 
(10YR 4/4) stains; slightly acid; grad- 
ual wavy boundary. 

A22—16 to 23 inches; dark yellowish brown 
(10YR 4/4) loamy fine sand, few me- 
dium. distinct yellowish brown (10YR 
5/6) mottles; single grained; very fri- 
able; thin very patchy dark brown 
(7.5YR 4/4) clay films bridging sand 
grains in lower 1 to 2 inches; slightly 
acid; abrupt wavy boundary. 

B21t—23 to 25 inches; dark yellowish brown 
(10YR 4/4) fime sandy loam; common 
medium distinct strong brown (7.5YR 
5/6) and few fine distinct pale brown 
(lOYR 6/3) mottles; weak coarse and 
medium subangular blocky structure; 
firm; thin very patchy dark brown 
(10YR 3/3) clay films on faces of peds; 
few fine distinct very dark brown 
(10YR 2/2) concretions; slightly acid; 
abrupt wavy boundary. 

IIB22t—25 to 34 inches; dark brown (10YR 4/38) 
clay loam; few fine distinct yellowish 
brown (10YR 5/6) mottles; weak coarse 
prismatic structure parting to weak 
coarse subangular blocky; firm; grayish 
brown (2.5YR 5/2) ped surfaces; thin 
very patchy dark brown (10YR 3/8) 
clay films on faces of peds; 3 percent 
coarse fragments; neutral; gradual wavy 
boundary. 

TIC—34 to 60 inches; dark brown (10YR 4/3) 
clay loam; few fine distinct yellowish 
brown (10YR 5/6) and gray (N 6/0) 
mottles; massive; firm; 5 percent coarse 
pe eeu calcareous; moderately alka- 
ine. 

The depth to carbonates ranges from 20 to 44 inches 
The thickness of the solum ranges from 24 to 44 inches. 
The thickness of the sandy or loamy layers in the upper 
part of the B horizon ranges from 20 to 40 inches. The 
gravel content of the solum ranges from 0 to 3 percent 


120 
in the upper part and from 0 to 8 percent in the lower 
t. 


part. 

The Ap horizon is generally 6 to 10 inches thick and 
is 10YR hue, value of 4 or 5, and chroma of 2 or 3. 
Reaction ranges from medium acid to neutral. 

The A2 horizon is 10YR hue, value of 4 through 6, 
and chroma of 3 through 5, and it is mottled. The 
texture is loamy fine sand or fine sand. Reaction ranges 
from medium acid to neutral. 

The B2 horizon is 7.5YR or 10YR hue, value of 4 or 
5, and chroma of 8 or 4, and it is mottled. The texture 
is sandy loam or fine sandy loam but includes thin 
layers of sandy clay loam. Reaction is slightly acid or 
neutral, 

The IIB horizon is 10YR hue, value of 3 through 5, 
and chroma of 3 or 4, and is mottled. The texture is 
clay loam, clay or ‘silty clay. Reaction ranges from 
slightly acid to mildly alkaline. 

The C horizon has colors and textures similar to the 
IIB horizon, Reaction is mildly alkaline or moderately 
alkaline. This horizon is calcareous. 

Seward soils are the moderately well drained mem- 
bers of a drainage sequence that includes the somewhat 
poorly drained Rimer soils. They are similar to Ottokee 
and Rawson soils. Seward soils have a clay loam to clay 
lower subsoil and substratum, but Ottokee soils are 
sandy throughout. The upper part of the profile of 
Seward soils is more sandy than that of Rawson soils. 

SdB—Seward loamy fine sand, 2 to 6 percent slopes. 
This gently sloping soil is on sandy knolls and low 
ridges on the lake plain, beach ridges, moraines, and 
stream terraces. It is very friable, has good tilth, and is 
easy to keep in good tilth. Erosion and soil blowing 
are moderate hazards. 

Included with this soil in mapping are a few areas 
that are sloping or moderately steep. Spots of Rimer 
soils, mainly in depressions or at the base of slopes, 
are also included. A few areas have inclusions of 
Ottokee soils. 

A moderate erosion hazard is the major limitation 
for farming. Droughtiness is also a limitation, which 
adversely affects crops with heavy moisture require- 
ments during extended dry periods. Droughtiness and 
very slow permeability of the lower layers are limita- 
tions for many nonfarm uses. 

This soil is well suited to farming if erosion is con- 
trolled. Most areas have been cleared and are used for 
cultivated crops and pasture. The soil has a moderate 
or severe limitation for most recreational and urban 
developments. Capability unit Ile-3; woodland suit- 
ability 20. 


Shinrock Series 


The Shinrock series consists of gently sloping and 
sloping, moderately well drained soils adjacent to 
drainageways mainly on the lake plain. These soils 
formed in stratified lacustrine sediments. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 8 inches thick. The sub- 
soil, from 8 to 26 inches, is dark yellowish brown and 
dark brown silty clay that is mottled in the lower part. 
The substratum, from 26 to 60 inches, is dark yellowish 
brown and brown silty clay and silt loam. 

Shinrock soils have a deep root zone and a moderate 
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ees water capacity. Permeability is moderately 
slow. 

Shinrock soils are,moderately well suited to farm- 
ing if protected from erosion. They are well suited 
to woodland or openland wildlife. Limitations for most 
nonfarm uses are moderate or severe. 

Most areas of these soils have been cleared and are 
used for cultivated crops and pasture. A few are 
wooded. 

Representative profile of Shinrock silt loam, 6 to 12 
percent slopes, in a pasture SW1Z4NEYSWIANE 
sec. 6, Springfield Township; T. 6 N., R. 4 E., 210 feet 
east of County Road 1950, 800 feet south of County 
Road G: 

Ap—0 to 5 inches; dark grayish brown (10YR 
4/2) silt loam; moderate medium granu- 
lar structure; friable; many fine roots; 
slightly acid; abrupt smooth boundary. 

A2—5 to 8 inches; brown (10YR 5/8) silty clay 
loam; moderate fine subangular blocky 
structure; friable; common fine roots; 
pale brown (10YR 6/38) silt coatings on 
faces of peds; medium acid; abrupt 
smooth boundary. 

B21t—8 to 14 inches; dark yellowish brown 
(10YR 4/4) silty clay; moderate me- 
dium subangular blocky structure part- 
ing to moderate fine angular blocky; 
firm; common fine roots; thin patchy 
dark brown (10YR 4/3) clay films on 
vertical and horizontal faces of peds; 
medium acid; clear smooth boundary. 

B22t—14 to 20 inches; dark yellowish brown 
(10YR 4/4) silty clay; common fine dis- 
tinct grayish brown (10YR 5/2) and 
yellowish brown (10YR 5/6) mottles; 
moderate coarse subangular blocky struc- 
ture parting to moderate medium angu- 
lar blocky; firm; few fine roots; thin 
patchy dark grayish brown (10YR 4/2) 
clay films on faces of peds; few fine very 
dark brown (10YR 2/2) stains; slightly 
acid; clear smooth boundary. 

B23t—20 to 26 inches; dark brown (10YR 4/3) 
silty clay; common fine distinct grayish 
brown (2.5Y 5/2) and yellowish brown 
(10YR 5/4) mottles; moderate coarse 
and medium angular blocky structure; 
firm; few fine roots; thin patchy dark 
grayish brown (10YR 4/2) clay films 
on vertical and horizontal faces of peds; 
mildly alkaline; clear wavy boundary. 

C1—26 to 36 inches; dark yellowish brown (10YR 
4/4) silty clay; common fine distinct 
grayish brown (2.5Y 5/2) and gray 
(10YR 5/1) mottles; weak coarse angu- 
lar blocky structure grading with depth 
to weak medium platy; firm; calcare- 
ous; moderately alkaline; abrupt smooth 
boundary. 

IIC2—86 to 46 inches; dark yellowish brown 
(10YR 4/4) silt loam; common coarse 
distinct gray (10YR 5/1) and common 
fine distinct yellowish brown (10YR 
5/4) mottles; massive; friable; moderate 
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medium light gray (10YR 7/1) lime seg- 
regations; calcareous; moderately alka- 
line; abrupt smooth boundary. 

IIC3—46 to 60 inches; brown (10YR 5/8) silty 
clay; common fine distinct gray (N 5/0) 
mottles; massive with horizontal cleav- 
age planes; firm; gray (N 6/0) and 
greenish gray (5GY 6/1) coatings on 
cleavage planes; common medium light 
gray (10YR 7/1) lime segregations; cal- 
careous; moderately alkaline. 

The depth to carbonates ranges from 20 to 32 inches, 
oe the thickness of the solum ranges from 24 to 36 
inches. 

The Ap horizon is generally 5 to 10 inches thick. It 
is LOYR hue, value of 4 or 5, and chroma of 2 or 3. The 
reaction ranges from medium acid to neutyal. 

The B horizon is 10YR hue, value of 4 or 5, and 
chroma of 3 or 4, and it is mottled in the lower part. 
The texture ranges to silty clay, clay, silty clay loam, 
and clay loam. The reaction ranges from medium acid 
to mildly alkaline. In places this horizon is calcareous 
in the lower part. 

The C horizon has colors similar to those in the B 
horizon. It is stratified with silty clay loam, silt loam, 
and silty clay and has thin lenses of clay loam, loam, 
and fine sandy loam. The reaction is mildly alkaline or 
moderately alkaline. This horizon is caleareous. 

Shinrock soils are the moderately well drained 
members of a drainage sequence that includes the very 
poorly drained Lenawee soils and the somewhat poorly 
drained Del Rey soils. Shinrock soils are similar to St. 
Clair, Glynwood, and Lueas soils. They formed in 
stratified lacustrine sediments. In contrast with St. 
Clair and Glynwood soils, they do not have glacial 
pebbles, They are slightly less clayey throughout than 
the Lucas soils. Shinrock soils have more clay in the 
subsoil and substratum than the Tuscola variant, 
which also formed in stratified sediments. 

SgB—Shinrock silt loam, 2 to 6 percent slopes. This 
gently sloping soil occurs as long, moderately wide 
areas mainly adjacent to escarpments along drainage- 
ways. 

This soil has a slightly thicker surface layer than is 
described as representative of the series. Clods are 
likely to form. The surface crusts after heavy rainfall, 
which adversely affects stands of seedlings. Runoff is 
medium. 

Included with this soil in mapping are small areas 
of Del Rey soils on the less sloping parts and spots of 
Haskins and Rawson soils near the edges of some 
areas. In a few areas this soil has a loam surface 
layer. 

A moderate erosion hazard is the major limitation 
for farming. Moderately slow permeability and slope 
are limitations for some nonfarm uses. 

Most areas have been cleared and are used for culti- 
vated crops or pasture. This soil is suited to farming if 
it is protected from erosion. It has moderate or severe 
limitations for most recreational and urban develop- 
ments. Capability unit Ile-2; woodland suitability 20. 

SgC—Shinrock silt loam, 6 to 12 percent slopes. 
This sloping soil occurs as long, narrow to moderately 
wide breaks along drainageways. Slopes are short to 
moderately long. Some areas are slightly eroded. 
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This soil has the profile described as representative 
of the series. The surface layer is moderately friable, 
but cloddiness commonly occurs. Runoff is rapid, and 
the erosion hazard is severe. Surface crusting is com- 
mon following heavy rainfall. 

Included with this soil in mapping are small areas 
of Lucas and St. Clair soils and spots of Haney and 
Rawson soils, commonly near the edge of mapped 
areas along the St. Joseph River. In a few areas along 
the St. Joseph River, sandy and gravelly material is 
in the substratum. 

A severe erosion hazard is the main limitation for 
farming. Slope and moderately slow permeability are 
limitations for most nonfarm uses. 

Most areas have been cleared and are used for cul- 
tivated crops and pasture. This soil is moderately well 
suited to farming if protected from erosion. It has 
moderate or severe limitations for most recreational 
and urban developments. Capability unit IIIe-2; wood- 
land suitability 20. 


Shoals Series 


The Shoals series consists of nearly level, somewhat 
poorly drained soils that formed in alluvial deposits. 
These soils are in low spots on the flood plains, The 
alluvial sediments washed from nearby uplands. 

In a representative profile the surface layer is dark 
grayish brown loam 8 inches thick. The subsoil, from 
8 to 36 inches, is mottled, dark grayish brown, grayish 
brown, and brown silty clay loam and silt loam. The 
substratum to a depth of 60 inches is mottled, brown 
silt loam. ; 

Shoals soils have a deep root zone when drained 
and a high available water capacity. Permeability is 
moderate. The soils are saturated for significant pe- 
riods in winter and spring and dry slowly in spring 
unless artificially drained. They are subject to flood- 
ing, especially during winter and spring. 

Shoals soils are well suited to farming if the excess 
water is removed and if they are protected from flood- 
ing. They are well suited to woodland wildlife. Limi- 
tations for most nonfarm uses are severe. 

Most areas have been cleared and are used for cul- 
tivated crops and pasture. A few are wooded. 

Representative profile of Shoals loam, in an idle field 
NWIANWYNEWSW, sec. 17, Springfield Town- 
ship; T. 6 N., R. 4 E., 200 feet west of house and 325 
feet south of State Route 34: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) loam; moderate medium granular 
structure; friable; common fine roots; 
neutral; abrupt smooth boundary. 

Bi—8 to 14 inches; dark grayish brown (1l0YR 
4/2) light silty clay loam; few fine dis- 
tinct yellowish brown (10YR 5/6) mot- 
tles; weak medium prismatic structure 
parting to moderate coarse angular 
blocky; firm; common fine roots; thin 
patchy gray (10YR 5/1) coatings on 
vertical faces of peds; mildly alkaline; 
clear wavy boundary. 

B21——14 to 25 inches; grayish brown (10YR 5/2) 
silt loam; common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate 
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medium subangular blocky structure - 


parting to moderate medium granular; 
friable; few fine roots; thin patchy gray- 
ish brown (10YR 5/2) coatings on verti- 
cal and horizontal faces of peds; neutral; 
clear smooth boundary. 

B22—25 to 36 inches; brown (10YR 5/3) silt 
loam; common fine distinct yellowish 
brown (10YR 5/6) mottles; weak me- 
dium prismatic structure parting to mod- 
erate medium granular; friable; few fine 
(2.5Y 5/2) coatings on vertical and hor- 
izontal faces of peds; few fine dark 
stains; neutral; gradual wavy boundary. 

C—36 to 60 inches; brown (10YR 5/3) silt loam; 
many coarse distinct yellowish brown 
(10OYR 5/6) mottles; massive; firm; 
grayish brown (10YR 5/2) coatings on 
cleavage planes ; neutral. 

; ee thickness of the solum ranges from 24 to 40 
inches. 
The Ap horizon is generally 7 to 10 inches thick and 


is 10YR hue, value of 4 or 5, and chroma of 2. The 


reaction ranges from slightly acid to mildly alkaline. 

The B horizon is 10YR or 2.5Y hue, value of 4 
through 6, and chroma of 2 or 8, and it is mottled. The 
texture is loam, silt loam, light clay loam, or light silty 
clay loam. Reaction is neutral or mildly alkaline. 

The C horizon is 10YR or 2.5Y hue, value of 4 
through 6, and chroma of 1 through 8, and it is mottled. 
The stratified layers include silt loam, loam, and fine 
sandy loam, In some areas layers of sand and gravel or 
clayey materials occur below depths of 50 inches. The 
gravel content ranges from 0 to 20 percent. Reaction 
ranges from neutral to moderately alkaline. In places 
this horizon is caleareous. 

Shoals soils are the somewhat poorly drained mem- 
bers of a drainage sequence that includes the very 
poorly drained Sloan soils, the moderately well 
drained Eel soils, and the well drained Genesee soils. 
They contain less sand than the Ceresco soils, which 
lie on similar positions. 

Sh—Shoals loam. This nearly level soil occurs as 
long, fairly wide strips on flood plains and in some 
places as broad areas covering most of the flood plain. 
Most areas are readily accessible to farming. A few 
are isolated. This soil is friable, has good tilth, and is 
easy to keep in good tilth. 

Included with some areas of this soil in mapping are 
spots of the better drained Eel soils, the sandier Ce- 
resco soils, and the wetter Sloan soils. 

Flooding and a seasonal high water table are the 
major limitations for farming. Poor outlets make 
drainage difficult to attain in some areas. Seasonal 
wetness and flooding are limitations for most nonfarm 
uses. 

Most areas are used for cultivated crops and pas- 
tures. A few are wooded. This soil is well suited to 
farming if the excess water is removed and if it is 
protected from flooding. It has moderate or severe limi- 
tations for most recreational and urban developments. 
Capability unit Ilw—2; woodland suitability 2w. 


Sloan Series 
The Sloan series consists of nearly level, very poorly 
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drained soils that formed in alluvium washed from 
nearby uplands. They occur throughout the county on 
flood plains. 

In a representative profile the surface layer is very 
dark gray silty clay loam 11 inches thick. The subsoil, 
from 11 to 22 inches, is dark gray and dark grayish 
brown silt loam and silty clay loam with brownish 
mottles. The substratum, from 22 to 60 inches, is 
mottled, dark grayish brown and gray silt loam, silty 
clay loam, and sandy loam. 

Sloan soils have a deep root zone when drained and 
a high available water capacity. Permeability is mod- 
erate to moderately slow. These soils are saturated for 
long periods in winter and spring, and they dry slowly 
in spring unless adequately drained. Flooding by 
stream overflow is common during winter and spring, 
= low areas remain ponded for several days there- 
after. 

Sloan soils are well suited to farming if the excess 
water is removed and they are protected from flooding. 
They are well suited to wetland wildlife. Limitations 
for most nonfarm uses are severe. 

Many areas have been cleared and are used for 
cultivated crops and pasture. The rest are wooded. 

Representative profile of Sloan silty clay loam in a 
pasture field NW14SE14ANWIASEY, sec. 16, Brady 
Township; T. 7 N., R. 4 E., 170 feet west of field 
corner post southwest of house: 

Ap--0 to 7 inches; very dark gray (10YR 3/1) 
light silty clay loam; moderate medium 
granular structure; friable; many fine 
roots; mildly alkaline; gradual wavy 
boundary. 

A12—7 to 11 inches; very dark gray (10YR 3/1) 
light silty clay loam, few fine distinct 
strong brown (7.5YR 5/8) mottles; 
weak medium subangular blocky struc- 
ture; friable; common fine roots; few 
fine distinct olive (5Y 5/6) stains on 
faces of peds; neutral; gradual wavy 
boundary. 

B2ig—11 to 17 inches; dark gray (10YR 4/1) 
heavy silt loam; common medium dis- 
tinct strong brown (7.5YR 5/8) mot- 
tles; weak medium prismatic structure 
parting to weak medium subangular 
blocky; friable; common fine roots; few 
fine dark concretions; neutral; gradual 
wavy boundary. 

B22g—17 to 22 inches; dark grayish brown 
(10YR 4/2) light silty clay loam; com- 
mon medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium sub- 
angular blocky structure; friable; few 
fine roots; common fine dark concretions; 
neutral; gradual wavy boundary. 

Clig—-22 to 27 inches; dark grayish brown 
(10YR 4/2) silt loam; medium distinct 
yellowish brown (10YR 5/6) mottles; 
massive; friable; few fine roots; few me- 
dium dark concretions; mildly alkaline; 
gradual wavy boundary. 

C2g—27 to 32 inches; gray (10YR 6/1) light 
silty clay loam; many medium distinct 
yellowish brown (10YR 5/8) mottles; 
massive; friable; thick patchy dark 
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grayish brown (10YR 4/2) coatings on 
cleavage surfaces; calcareous; moder- 
ately alkaline; clear smooth boundary. 
IIC3g—382 to 60 inches; gray (10YR 6/1) sandy 
loam; many medium distinct yellowish 
brown (10YR 5/6) mottles; massive; 
friable; calcareous; moderately alkaline. 

The depth to carbonates and the thickness of the 
solum range from 20 to 45 inches. 

The A horizon is generally 10 to 16 inches thick and 
is 10YR or 2.5Y hue, value of 2 or 3, and chroma of 
1 or 2. The texture is loam or silty clay loam. Reaction 
ranges from slightly acid to mildly alkaline. 

The B horizon is 10YR or 2.5Y hue, value of 4 or 5, 
and chroma of 1 or 2, and it is mottled. The texture is 
silty clay loam, clay loam, loam, or silt loam. Reaction 
ranges from slightly acid to mildly alkaline. In some 
areas this horizon is calcareous. 

The C horizon is 10YR or 2.5Y hue, value of 4 
through 6, and chroma of 1 or 2, and it is mottled. 
The texture is mainly silty clay loam, silt loam, or 
loam but includes thin layers of sand and gravel or 
clayey materials. The gravel content ranges from 0 to 
25 percent. Reaction ranges from mildly alkaline to 
moderately alkaline. In some areas this horizon is cal- 
careous. 

Sloan soils are the very poorly drained members of 
a drainage sequence that includes the somewhat poorly 
drained Shoals soils, the moderately well drained Eel 
soils, and the well drained Genesee soils. Sloan soils 
contain less sand than the Cohoctah soils, which also 
occur on the flood plain. 

Sn—Sloan loam, This nearly level soil occurs as long, 
fairly wide strips on flood plains, and on some tribu- 
taries it occupies the entire flood plain. The profile is 
sandier throughout than the one described as represen- 
tative of the series. This soil is friable, and it generally 
has good tilth. 

Soil variations are fairly limited in this soil, but 
small areas of Sloan silty clay loam are included in 
mapping. Spots of the sandier Cohoctah soil and the 
better drained Shoals soils are also included in some 
areas, 

Flooding and seasonal wetness are the major limita- 
tions for farming and for most nonfarm uses. 

Most areas are used for cultivated crops and pasture. 
A few are wooded. This soil is well suited to farming 
if the excess water is removed and it is protected from 
flooding, It has severe limitations for recreational and 
urban developments. Capability unit I[Iw-1 ; wood- 
land suitability 2w. . 

So—Sloan silty clay loam. This nearly level soil oc- 
curs as long, fairly wide strips or as broader flats on 
the flood plains. The profile is the one described as 
representative of the series. The surface layer is mod- 
erately friable but tends to be somewhat sticky when 
wet. Some surface crusting occurs following heavy 
rainfall. 

Included with this soil in mapping are small areas of 
Sloan loam. Small areas of sandier Cohoctah soils and 
the better drained Shoals soils are also included. 

Flooding and seasonal wetness are the major limita- 
tions for farming and for many nonfarm uses. 

Many areas have been cleared and are used for cul- 
tivated crops and pasture. The rest are wooded. This 
soil is well suited to farming if the excess water is 
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removed and it is protected from flooding. It has severe 
limitations for recreational and urban developments. 
Capability unit IIIw-1; woodland suitability 2w. 


Spinks Series 


The Spinks series consists of gently sloping to mod- 
erately steep, well drained sandy soils. These soils 
formed in sandy deposits on beach ridges, stream 
terraces, and moraines. They commonly occur on knolls 
and ridges. 

‘In a representative profile the surface layer is dark 
grayish brown fine sand 8 inches thick. Below this, to 
130 inches, is yellowish brown and pale brown fine 
sand banded with dark brown loamy fine sand. The 
substratum, from 130 to 150 inches, is yellowish brown 
fine sand. 

Spinks soils have a deep root zone and a low avail- 
able water capacity. They are droughty during pro- 
longed dry periods. Permeability is rapid, but it is mod- 
erately rapid in the bands. The soils are subject to soil 
blowing. 

Spinks soils are suited to farming if protected from 
soil blowing. They are moderately well suited to open- 
land wildlife. Limitations for nonfarm uses range from 
slight to severe. 

Many areas have been cleared and are used for cul- 
tivated crops and pasture. The rest are wooded. 

Representative profile of Spinks fine sand, 2 to 6 per- 
cent slopes, in an idle field NW14NE14SW1I4ANWY, sec. 
23, Northwest Township; T. 9 S., R. 4 W., 100 feet 
south of fence and 1.25 mile north of Cooney: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) fine sand; weak fine granular struc- 
ture; very friable; many fine roots; me- 
dium acid; abrupt smooth boundary. 

A21—8 to 22 inches; yellowish brown (10YR 5/6) 
fine sand; single grained; very friable; 
common fine roots; 8 percent fine and 
medium gravel; medium acid; abrupt 
wavy boundary. 

A22&Bt—22 to 49 inches; pale brown (10YR 6/3) 
fine sand; single grained; friable; dark 
brown (7.5YR 4/4) loamy fine sand 
lamellae 1% to 14 inch thick but in places 
ranging to 14 inch; lamellae at depths of 
22, 26, 28, 30, 32, 36, 42, and 49 inches; 
medium acid; abrupt wavy boundary. 

A23&Bt—49 to 98 inches; yellowish brown (10YR 
5/4) fine sand; single grained; loose; 
dark brown (7.5YR 4/4) heavy loamy 
fine sand lamellae 14 inch to 4 inches 
thick; lamellae at depths of 54, 60, 64, 
68, 75, 81, 87, 91, and 96 inches; clay 
films bridge sand grains in lamellae; 
slightly acid; abrupt wavy boundary. 

A24—98 to 130 inches; yellowish brown (10YR 
5/4) fine sand; single grained; loose; 
neutral. 

C—180 to 150 inches; yellowish brown (10YR 
5/4) fine sand; single grained; loose; cal- 
careous; moderately alkaline. 

The depth to carbonates ranges from 45 to 130 
inches or more, and the thickness of the solum coin- 
cides with these depths in most areas. The gravel 
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content ranges from 0 to 3 percent, with some pedons 
having a gravel line in the upper part of the subsoil. 

The Ap horizon is generally 6 to 9 inches thick and is 
10YR hue, value of 4 or 5, and chroma of 2 or 8. Reac- 
tion ranges from medium acid to neutral. 

The A2 horizon is LOYR hue, value of 5 or 6, and 
chroma of 8 through 6. The texture is fine sand or 
sand. Reaction is mainly medium acid to neutral but 
is mildly alkaline in the lower layers. 

The Bt bands or lamellae are 7.5YR or 10YR hue, 
value of 4 or 5, and chroma of 3 or 4. The texture is 
loamy fine sand or loamy sand. Reaction is medium 
acid to neutral but is mildly alkaline in the lower 
bands. Lamellae are 1/16 inch to 5 inches thick and 
have an accumulated thickness of more than 6 inches. 

Spinks soils are the well drained members of a 
drainage sequence that includes the moderately well 
drained Ottokee soils. They have slightly less clay in 
the lamellae than the similar Arkport soils. 

SpB—Spinks fine sand, 2 to 6 percent slopes. This 
gently sloping soil is on sandy ridges on beach ridges, 
stream terraces, and moraines. The profile of this soil 
is the one described as representative of the series. The 
soil is very friable and has good tilth. It is droughty 
and is subjéct to soil blowing and water erosion. 

Included with this soil in mapping are small areas of 
the moderately well drained Ottokee soils, generally on 
less sloping spots. Small areas of Oshtemo soils, mainly 
near the edge of this soil, occur in a few places. 

Droughtiness is the major limitation for farming. 
Soil blowing and water erosion are moderate hazards. 
The sand content and the hazard of seepage are limita- 
tions for some nonfarm uses. 

Many areas have been cleared and are used for cul- 
tivated crops and pasture. The rest are wooded. This 
soil is suited to farming if protected from erosion. 
It has slight to severe limitations for recreational and 
urban developments. Capability unit IIIs—1; woodland 
suitability 3s. 

SpC—Spinks fine sand, 6 to 18 percent slopes. This 
sloping to moderately steep soil is on sandy ridges on 
beach ridges, stream terraces, and moraines, The pro- 
file of this soil has a thinner surface layer and a slightly 
lower available water capacity than that described as 
representative of the series. Soil blowing is also more 
severe on this soil because the higher slopes are more 
exposed to wind action. Surface runoff is rapid, and 
the hazard of water erosion is severe. 

Included in mapping are small areas of Oshtemo 
soils that are mainly near the edge of this soil. 

Soil blowing and water erosion are the major limi- 
tations for farming, but droughtiness is also a severe 
limitation. Slope, sandiness, and the hazard of seepage 
are limitations for many nonfarm uses. 

Many areas have been cleared and are used for 
cultivated crops and pasture. The rest are wooded. 
This soil is suited to farming if protected from erosion. 
It has moderate or severe limitations for most recrea- 
tional and urban developments. Capability unit IIIe—4; 
woodland suitability 3s. 


Toledo Series 


The Toledo series consists of nearly level, very poorly 
drained clayey soils that formed in lacustrine sedi- 
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ments. These soils occur as broad areas on the lake 
plain and as narrow strips along small drainageways. 

In a representative profile the surface layer is very 
dark gray silty clay 9 inches thick. The subsoil, from 
9 to 44 inches, is mottled, dark gray and gray silty 
clay. The substratum, from 44 to 52 inches, is gray 
ees clay and, from 52 to 64 inches, is. brown clay 
oam. 

Toledo soils have a deep root zone when drained and 
a moderate available water capacity. Permeability is 
slow. The soils are saturated for long periods in winter 
and spring and dry slowly in spring unless artificially 
drained. Ponding is common. 

Toledo soils are well suited to farming if the excess 
water is removed. They are well suited- to wetland 
wildlife. Limitations for most nonfarm uses are severe. 

Most areas have been cleared and are used for cul- 
tivated crops. A few are wooded. 

Representative profile of Toledo silty clay in a cul- 
tivated field NEI4ZNEYZSWI4,NE1,4 sec. 36, Pulaski 
Township; T. 6 N., R. 3 E., 0.2 mile south of U.S. Route 
6, 45 feet west of County Road 1875: 

Ap—0 to 9 inches; very dark gray. (LOYR 3/1) 
silty clay; moderate fine angular blocky 
structure parting to moderate medium 
granular; firm; many fine roots; neu- 
tral; abrupt smooth boundary. 

Bi—9 to 16 inches; dark gray (BY 4/1) silty 
clay; common medium distinct dark yel- 
lowish brown (10YR 4/4) mottles; mod- 
erate coarse prismatic structure parting 
to moderate medium angular blocky; 
very firm; many fine roots; 30 percent 
of horizon consists of tongues of the A 
horizon, which extend one-half to full 
thickness of the horizon; neutral; abrupt 
irregular boundary. 

B21g—16 to 25 inches; dark gray (5Y 4/1) silty 
clay; common fine distinct brown (10YR 
4/3) mottles; moderate coarse prismatic 
structure parting to moderate medium 
angular blocky; very firm; common fine 
roots; very dark gray (10YR 8/1) coat- 
ings on some vertical faces of peds; neu- 
tral; clear smooth boundary. 

B22g—25 to 38 inches; gray (5Y 5/1) silty clay; 
many fine distinct olive brown (2.5Y 
4/4) mottles; moderate coarse prismatic 
structure parting to moderate medium 
angular blocky; firm; common fine roots: 
very dark gray (10YR 3/1) coatings on 
some vertical faces of peds; mildly alka- 
line; clear smooth boundary. 

B23g—838 to 44 inches; gray (5Y 5/1) silty clay; 
many fine distinct brown (10YR 4/3) 
and olive brown (2.5Y 4/4) mottles; 
weak coarse prismatic structure parting 
to weak medium subangular blocky: 
firm; few fine roots; very dark gray 
(1OYR 3/1) coatings on some vertical 
faces of peds; mildly alkaline; gradual 
wavy boundary. 

C1—44 to 52 inches; gray (5Y 5/1) silty clay; 
many fine distinct olive brown (2.5Y 
4/4) and few fine distinct olive gray 
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(5Y 4/2) mottles; weak thin platy struc- 
ture with vertical cleavages; gray (N 
5/0) coatings on cleavages; calcareous; 
moderately alkaline. 

IIC2—52 to 64 inches; brown (10YR 4/3) clay 
loam; gray (N 5/0) coatings on vertical 
cleavages; massive; 5 percent angular 
stone fragments; calcareous; moderately 
alkaline. 

The depth to carbonates ranges from 36 to 50 inches. 
The thickness of the solum ranges from 35 to 55 inches. 

The A horizon is generally 6 to 10 inches thick and 
is 1OYR or 2.5Y hue, value of 3, and chroma of 1 or 2. 
The texture is silty clay loam or silty clay. Reaction 
is slightly acid or neutral. 

The B horizon is 10YR to 5Y hue, value of 4 through 
6, and chroma of 1 or 2, and it is mottled. The texture 
is silty clay. Reaction is neutral or mildly alkaline. 

The C horizon is 10YR or 5¥ hue, value of 4 through 
6, and chroma of 1 through 4. The texture is domi- 
nantly silty clay but includes clay loam and silty clay 
loam. Reaction is moderately alkaline. This horizon is 
calcareous. 

Toledo soils are the very poorly drained members of 
a drainage sequence that includes the somewhat poorly 
drained Fulton soils, the moderately well drained Lu- 
cas soils, and the very poorly drained Bono soils, which 
have a thicker dark surface layer than Toledo soils. 
Toledo soils are similar to Latty and Paulding soils 
but have a darker surface layer. They are also less 
clayey throughout the profile than Paulding soils. They 
resemble Lenawee soils but are more clayey through- 
out. They are similar to Hoytville soils but formed in 
lacustrine sediments instead of glacial till. 

To—Toledo silty clay. This nearly level soil is on the 
lake plain. It occurs as broad areas and long narrow 
areas along drainageways. It is subject to surface 
crusting after heavy rains. 

Included with this soil in mapping are areas that 
have a silty clay loam surface layer. Also included are 
spots of Del Rey and Fulton soils on slight rises and 
small areas of Lenawee and Latty soils near the edge 
of this soil. 

Seasonal wetness and clayey textures throughout 
are the major limitations for farming. Removing ex- 
cess water is difficult. Drainage installations commonly 
include both surface and subsurface drains. Seasonal 
wetness, slow permeability, and clayey textures are 
limitations for most nonfarm uses of this soil. 

Most areas are used for crops. A few are wooded. 
This soil .is well suited to farming if the excess water 
is removed. It has severe limitations for most rec- 
reational and urban developments. Capability unit 
IIIw-2; woodland suitability 3w. 


Tuscola Variant 


The Tuscola variant consists of nearly level to slop- 
ing, moderately well drained soils formed in stratified 
deposits of silt, fine sand, and very fine sand. These 
soils occur adjacent to drainageways and on beach 
ridges. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam 9 inches thick. The sub- 
soil, from 9 to 40 inches, is dark yellowish brown and 
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dark brown loam and silt loam that is mottled below 
22 inches. The substratum, from 40 to 60 inches, is 
mottled, light olive brown and light brownish gray silt 
and very fine sandy loam. 

The Tuscola variant has a deep root zone and a high 
available water capacity. Permeability is moderate to 
moderately rapid. 

These soils are well suited to farming and.openland 
wildlife. Limitations for most nonfarm uses are mod- 
erate or severe. 

Most areas have been cleared and are used for-cul- 
tivated crops and pasture. A few are wooded. 

Representative profile of Tuscola variant fine sandy 
loam, 1 to 6 percent slopes, in a cultivated field SW14, 
NW14SEIGNW sec. 16, Brady Township; T. 7 N., 
R. 4 E., about 500 feet northwest of house: 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) fine sandy loam; weak medium 
angular blocky structure parting to weak 
medium granular; very friable; many 
fine roots; few angular coarse frag- 
ments; neutral; abrupt smooth bound- 


ary. 

Bi—9 to 13 inches; dark yellowish brown (10YR 
4/4) loam; moderate medium and fine 
angular blocky structure; friable; com- 
mon fine roots; common medium distinct 
light yellowish brown (10YR 6/4) silt 
coatings on faces of peds; few angular 
coarse fragments; slightly acid; abrupt 
smooth boundary. 

B21t—13 to 22 inches; dark brown (7.5YR 4/4) 
loam; moderate medium angular blocky 
stricture; friable; common fine roots; 
thin patchy clay films on vertical and 
horizontal faces of peds; medium acid; 
clear wavy boundary. 

B22t—22 to 31 inches; dark brown (7.5YR 4/4) 
loam; common medium distinct light 
brownish gray (2.5Y 6/2) mottles; mod- 
erate medium angular blocky structure; 
friable; common fine roots; thin patchy 
clay films on vertical and horizontal 
faces of peds; few fine distinct very dark 
brown (10YR 2/2) stains; slightly acid; 
gradual wavy boundary. 

IIB23t—31 to 40 inches; dark yellowish brown 
(10YR 4/4) silt loam; common fine dis- 
tinct strong brown (7.5YR 5/6) and 
many medium distinct light brownish 
gray (2.5Y 6/2) mottles; moderate 
coarse angular blocky structure; fri- 
able; common fine roots; thick continu- 
ous brown (7.5YR 5/4) clay films on 
vertical faces of peds and thick patchy 
on horizontal faces; few medium distinct 
very dark brown (10YR 2/2) stains; 
neutral; clear wavy boundary. 

TIC1—40 to 54 inches; light olive brown (2.5Y 
5/4) silt; common fine distinct yellowish 
brown (10YR 5/6) and many medium 
distinct light brownish gray (2.5Y 6/2) 
mottles; weak medium platy structure; 
friable; few fine roots; few fine distinct 
dark grayish brown (10YR 4/2) streaks 
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on horizontal faces of peds; calcareous; 
moderately alkaline; abrupt wavy 
boundary. 


IIIC2—54 to 60 inches; light brownish gray 
(2.5Y 6/2) very fine sandy loam; few 
fine distinct strong brown (7.5YR 5/6) 
mottles; single grained; loose; calcare- 
ous; moderately alkaline. 

The depth to carbonates and the solum thickness 
range from 30 to 55 inches. ; 

The Ap horizon ranges from 7 to 10 inches in thick- 
ness. It is 1OYR hue, value of 4, and chroma of 2 or 8. 
.The reaction ranges from medium acid to neutral. 

The B horizon is 10YR or 7.5YR hue, value of 4 or 5, 
and chroma of 3 or 4, with 2 chroma mottles in the 
lower part. The texture is sandy loam, sandy clay 
loam, silt loam, loam, and in places silt. The reaction 
ranges from medium acid to neutral. 

The C horizon is stratified with silt, silt loam, very 
fine sandy loam, and fine sand. It ranges from 10YR 
or 2.5Y hue, value of 4 through 6, and chroma of 2 
through 4. The reaction is mildly alkaline or moder- 
ately alkaline. This horizon is calcareous. 

Clay loam, silty clay, or clay glacial till or lacustrine 
materials occur at depths of 4 to 12 feet. 

The Tuscola variant is the moderately well drained 
member of a drainage sequence that includes the some- 
what poorly drained Kibbie soils and the very poorly 
drained Colwood soils. It has less clay in the subsoil 
and substratum than Shinrock soils, which also formed 
in stratified sediments. 

TuB—tTuscola variant fine sandy loam, 1 to 6 per- 
cent slopes. This nearly level to gently sloping soil com- 
monly is on long slope breaks along drainageways. It 
is typically on the lake plain, but in some places is on 
moraines, outwash plains, beach ridges, and stream 
terraces. : 

This soil has the profile described as representative 
of the series. The surface layer has very good tilth, 
and it is easy to till. 

Included with this soil in mapping are areas where 
the surface layer is loam and small areas of Haney 
and Rawson soils on beach ridges. Spots of the some- 
what poorly drained Kibbie soil are in the less sloping 
parts of some areas. 

A moderate erosion hazard is the major limitation 
for farming. Seepage areas resulting from the surfac- 
ing of laterally moving ground water create hazards 
for tillage equipment. 

Seasonal wetness is a limitation for some nonfarm 
uses. Capability unit Ile-1; woodland suitability 1o. 

TuC—Tuscola variant fine sandy loam, 6 to 12 per- 
cent slopes. This sloping soil occupies slope breaks along 
drainageways on the lake plain. It occurs as long 
strips. It is easy to till and has good tilth. This soil has 
a thinner surface layer than is described as represen- 
tative of the series. 

Included with this soil in mapping are areas where 
the surface layer is loam and a few moderately steep 
or steep areas. Thin strips of the finer textured Shin- 
rock and Lucas soils commonly occur on the lower 
parts of slopes. 

A severe erosion hazard is the major limitation for 
farming. Seepage areas resulting from the lateral 
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movement of ground water are hazards for tillage 
equipment. 

Slope and seasonal wetness are limitations for many 
nonfarm uses. Capability unit IIIe-1; woodland suit- 
ability lo. 


Udorthents 


Ud—Udorthents. Udorthents are soils that have 
been disturbed mainly by construction activities. Mix- 
ing has destroyed the horizons in these soils. The tex- 
ture is similar to the underlying material of the other 
soils in the area. Most soils are loamy or clayey and are 
calcareous. 

The largest areas of Udorthents are along the Ohio 
Turnpike, railroads, and major roads that’cross the 
county. Borrow pits, some ponded water, and the hard 
surfaced traffic lanes are included in these areas. 

These soils have poor physical properties and should 
be maintained in permanent vegetative cover. Some 
areas have good potential for recreation or wildlife 
developments. 


Urban Land 


Ur—Urban land. Urban land is made up of built-up 
areas mainly near the center of towns. Buildings, 
streets, and parking lots cover most of the soil. The 
upper soil layers have mostly been disturbed during 
construction activities. No estimated properties or in- 
terpretations are given. 


Wallkill Series 


The Wallkill series consists of level, very poorly 
drained soils that formed in alluvial sediments and the 
underlying organic material. These soils are in shallow 
depressional areas on moraines, till plains, and flood 
plains. 

In a representative profile the surface layer is very 
dark grayish brown silt loam 7 inches thick, The sub- 
soil, from 7 to 20 inches, is mottled, dark grayish 
brown and dark gray silt loam. Below this to 60 
inches is very dark gray and dark brown muck. 

Wallkill soils have a deep root zone when drained, 
and a high available water capacity. Permeability is 
moderate in the mineral layers and moderately rapid 
to rapid in the underlying muck and peat layers. The 
soils are saturated most of the year, and ponding occurs 
during rains. 

Wallkill soils are well suited to farming if the excess 
water is removed. They are well suited to wetland 
wildlife. Limitations for most nonfarm uses are severe. 

Many areas are used for cultivated crops, but some 
areas are still in the original bog condition or are 
cleared and pastured. 

Representative profile of Wallkill silt loam, in a 
pasture field NWYASWYSWI4SWI, sec. 8, Florence 
Township; T.7N., R. 1 E., 86 feet east of County Road 
2 and 310 feet north of County Road K: 

Ap—0 to 7 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate medium 
and coarse granular structure; friable; 
many fine roots; neutral; abrupt smooth 
boundary. 
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B21g—7 to 12 inches; dark grayish brown (10YR 
4/2) silt loam; common medium distinct 
dark yellowish brown (10YR 4/4) mot- 
tles; moderate medium angular blocky 
structure; firm; few medium prominent 
dark reddish brown (2.5YR 3/4) stains; 
many fine roots; slightly acid; abrupt 
wavy boundary. 

B22g-——12 to 18 inches; dark gray (10YR 4/1) 
silt loam; common fine distinct yellowish 
brown (10YR 5/4) mottles; moderate 
medium and coarse angular blocky struc- 
ture; firm; common medium distinct 
yellowish red (5YR 4/6) and few fine 
prominent red (2.5YR 4/8) stains; com- 
mon fine roots; slightly acid; clear wavy 
boundary. 

B23g—18 to 20 inches; dark gray (10YR 4/1) 
silt loam; common fine distinct dark 
brown (7.5YR 4/4) and few fine distinct 
very dark gray (10YR 38/1) mottles; 
moderate coarse angular blocky struc- 
ture parting to moderate medium sub- 
angular blocky; friable; common me- 
dium distinct yellowish red (SYR 4/6) 
stains; common fine roots; slightly acid; 
abrupt smooth boundary. 

I1IO0ai—20 to 23 inches; very dark gray (10YR 
3/1), very dark brown (10YR 2/2) 
rubbed and pressed, sapric material; 30 
percent fiber broken; 5 percent rubbed 
and pressed; massive; friable; common 
fine prominent dark red (2.5YR 3/6) 
stains; common fine roots; slightly acid; 
abrupt smooth boundary. 

I1IO0a2—23 to 60 inches; dark brown (7.5YR 3/2), 
very dark brown (10YR 2/2) rubbed 
and pressed, sapric material; 20 percent 
fiber broken; 5 percent rubbed and 
pressed in upper part of horizon and 20 
percent rubbed and pressed in lower part 
of horizon; massive; friable; dark red- 
dish brown (5YR 3/4) stains; medium 
acid; neutral in lower part of horizon. 

The mineral soil over the organic material is 16 to 
AO inches thick. 

The Ap horizon generally ranges from 6 to 10 inches 
in thickness and is 10YR hue, value of 2 through 4, 
and chroma of 1 or 2. Reaction ranges from medium 
acid to neutral. 

The B horizon is 10YR to 5Y hue, value of 4 or 5, 
and chroma of 1 or 2, and it is mottled. The texture is 
silt loam or silty clay loam. Reaction ranges from 
medium acid to neutral. 

The organic layers are 5YR to BY hue or neutral, 
value of 2 through 4, and chroma of 0 through 3. Re- 
action ranges from medium acid to neutral. 

Silty clay loam, silty clay, or clay loam mineral soil 
commonly occurs at depths of 5 to 20 feet. 

Wallkill soils resemble the very poorly drained Car- 
lisle and Bono soils and the Wallkill variant. Wallkill 
soils have mineral horizons in the upper part of the 
profile, which Carlisle soils do not have. They differ 
from Bono soils in having horizons of organic material 
in the lower part of the profile. They have less clay in 
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the upper part of the profile than the Wallkill variant. 

We—Wallkill silt loam. This level soil occurs in oval 
or long swampy depressions on the Ft. Wayne and 
Wabash Moraines and on some areas of the till plain. 
It also occurs in a few places as strips along small 
drainageways. Some surface crusting occurs after 
heavy rains. 

Included with this soil in mapping are spots of 
Carlisle and Edwards soils near the center of some 
areas of this soil. Spots of Pewamo and Sloan soils 
are included near the edge of this soil. A few areas 
include spots of Wallkill variant silty clay loam. 

Seasonal wetness and ponding are the major limita- 
tions for farming. Many areas are difficult to drain 
because they are depressional. 

Seasonal wetness and ponding are also limitations 
for most nonfarm uses. The organic layers are highly 
compressible and are subject to subsidence if drained. 
This is a severe hazard to the use of this soil for 
buildings and roads. Capability unit IIw-8; woodland 
suitability 4w. 


Wallkill Variant 


Wallkill variant consists of level, very poorly 
drained soils that formed in lacustrine sediments and 
the underlying organic material. They are mainly in 
shallow depressional areas on the Ft. Wayne and Wa- 
bash Moraines. ; 

In a representative profile the surface layer is dark 
grayish brown silty clay loam 8 inches thick. The 
subsoil, from 8 to 32 inches, is mottled, gray and dark 
gray silty clay. Next, from 32 to 52 inches, is black 
and dark reddish brown muck. Below this to a depth of 
60 inches is olive gray limnic material. 

These soils have a deep root zone when drained and 
a high available water capacity. Permeability is mod- 
erately slow to slow in the mineral layers and mod- 
erately rapid to rapid in the underlying organic 
layers. They are saturated for long periods and are 
subject to occasional ponding. : 

These soils are suited to farming if the excess water 
is removed. They are well suited to wetland wildlife. 
Limitations are severe for most nonfarm uses. 

Most areas are used for cultivated crops, but some 
are still in the original bog condition or are cleared 
and pastured. 

Representative profile of Wallkill variant silty clay 
loam, in a cultivated field SWI14SWIASWIANWI]Y sec. 
5, Center Township; T. 6 N., R. 2 E., 50 feet east of 
County Road 8 and 100 feet south of small bridge: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) silty clay loam; moderate medium 
granular structure; friable; common fine 
and medium roots; medium acid; abrupt 
smooth boundary. 

B2ig—8 to 15 inches; gray (10YR 5/1) silty 
clay; common medium distinct brown 
(10YR 4/3) mottles; moderate medium 
prismatic structure parting to moderate 
medium angular blocky; plastic; com- 
mon fine and medium roots along vertical 
structure breaks; medium acid; clear 
smooth boundary. 

B22g—15 to 20 inches; gray (10YR 5/1) silty 
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clay; few medium, distinct brown 
(10YR ay mottles; moderate medium 
prismatic structure parting to moderate 


medium angular blocky; plastic 5 com- 
mon fine roots along vertical structure 
breaks; medium acid; clear wavy bound- 


ary. 

B28g—20 to 24 inches; dark gray (10YR 4/1) 
silty clay; common medium distinct 
brown (10YR 4/3) mottles; moderate 
coarse prismatic structure parting to 
weak coarse angular blocky; plastic; 
common fine roots along vertical struc- 
ture breaks; medium acid; clear wavy 
boundary. 

B24g—24 to 32 inches; dark gray (10YR 4/1) 
silty clay; common medium distinct 
brown (10YR 4/3) mottles; moderate 
medium prismatic structure parting to 
moderate medium angular blocky; plas- 
tic; common fine roots along vertical 
structure breaks; common medium dis- 
tinct black (10YR 2/1) stains; thin 
laminae of black (SYR 2/1) organic ma- 
terial; medium acid; clear wavy bound- 


ary. ; 

TIOe1—32 to 35 inches; black (5YR 2/1) sapric 
material; 10 percent unrubbed, none 
rubbed; weak thick platy structure; fri- 
able; dark gray (10YR 4/1) coatings on 
faces of peds; very strongly acid; grad- 
ual smooth boundary. 

TI1Oe2—35 to 52 inches; dark reddish brown (5YR 
3/2) sapric material; 20 percent fiber 
unrubbed; 3 percent rubbed; weak thick 
platy structure; friable; very strongly 
acid in upper part, medium acid in lower 
part; diffuse wavy boundary. 

IlILeo—52 to 60 inches; olive gray (5Y 5/2) 
limnic material; massive; friable; neu- 
tral. 

The mineral soil over the organic material is 20 to 
40 inches thick. : 

The Ap horizon is 6 to 10 inches thick and is 10YR 
hue, value of 3 or 4, and chroma of 1 or 2, Reaction 
ranges from medium acid to neutral. 

The B horizon is 10YR to 5Y hue, value of 4 or 5, 
and chroma of 1 or 2, and it is mottled. The texture 
is silty clay or clay. Reaction ranges from medium 
acid to neutral. ; 

The organic layers are mainly sapric but include 
some limnic materials. They are 5YR to 5Y hue, value 
of 2 through 5, and chroma of 1 through 3. Mineral 
soil commonly occurs at depths of 5 to 20 feet. 

The Wallkill variant soils are similar to the regular 
Wallkill soils but have more clay in the upper part of 
the profile. . ; 

Wk—Wallkill variant silty clay loam. This level soil 
occupies oval or long swampy depressions mainly on 
the Ft. Wayne and Wabash Moraines. In some places 
it is adjacent to small drainageways. The surface layer 
is sticky when wet and is difficult to till. Surface crust- 
ing is common following heavy rains. 

Small areas of Carlisle soil, mainly near the center 
of some areas, are included with this soil in mapping. 
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Small areas of Wallkill silt loam and Pewamo and 
Sloan soils near the edge of this soil are also included. 

Seasonal wetness and ponding are the major limita- 
tions for farming. Many areas of this soil are difficult 
to drain because they are depressional. 

The seasonal high water table and the hazard of 
ponding are also limitations for many nonfarm uses. 
The organic layers are highly compressible and are 
subject to subsidence if drained. This is a severe hazard 
to buildings and roads located on this soil. Capability 
unit IIw-8 ; woodland suitability 4w. 


Formation and Classification of the 
Soils 


This section discusses the factors and some of the 
processes of soi] formation and describes how they 
have affected the formation of soils in Williams 
County. It also explains the current system of soil 
classification and places the soil series in the categories 
of that system. The soil series in this county and a 
profile representative of each are described in the sec- 
tion “Descriptions of the Soils.” 


Factors of Soil Formation 


The interaction of five factors of soil formation 
determines the characteristics of a soil at any given 
place. These are climate, plants and other living organ- 
isms, parent material, relief, and time. Each factor 
affects the formation of every soil and modifies the 
effects of the other four. The relative effects of the 
individual factors vary from place to place. 

Climate and vegetation act on the parent material 
and gradually change it into a natural body of soil. 
Relief, mainly through its influence on runoff and 
temperature, modifies the effects of climate and vege- 
tation. The nature of the parent material also affects 
the kind of soil that is formed. Time is needed to 
change the parent material into soil. A long period is 
generally required for distinct soil horizons to develop. 

The interaction of these factors is more complex in 
some soils than in others. In the following pages, the 
five major factors of soil formation are discussed in 
relation to their effects on the soils of the survey 
area. 


Climate 


Climate has been mainly responsible for determin- 
ing the character of the vegetation. Because the climate 
has been relatively uniform for a long enough period, 
hardwood trees have become the climax vegetation, 
and percolating water has leached bases and carbon- 
ates from most of the soils so that many soils are acid 
to a moderate depth. The differences in the reaction in 
the upper 2 feet of most of the soils can be attributed 
to the differences in the content of carbonates in the 
parent material. Frequent rains have allowed wetting 
and drying cycles that were favorable to the down- 
ward movement of clay minerals. The Del Rey, Lucas, 
and Rawson soils, for example, have horizons of clay 
accumulation in their subsoil. Freezing and thawing 
help the soil structure to develop in many of the clayey 
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soils in the county. Warm temperatures in summer 
ie favored biological and chemical reactions in the 
soils. 

Areas of contrasting microclimate in the county are 
caused by minor differences in relief, but these dif- 
ferences are small. 

All soils in Williams County are classified as ‘‘me- 
sic” at the family category based on soil temperature. 
See table 15. The average annual soil temperature at 
a depth of 20 inches is approximately 2° F higher than 
the average annual air temperature. The average an- 
nual soil temperature in the county ranges from 47° F 
(8° C) to 59° F (15° C) at a depth of 20 inches. 


Planis and animals 


.Hardwood trees had a dominating influence on soil- 
forming processes in the county. The better drained 
upland soils developed under forests that included 
several species of oak and other hardwood trees. Broad 
expanses of the lake plain soils and the poorly drained 
upland soils were formed under swamp forest of mostly 
elm and ash. These native trees had a relatively low 
content of bases in their leaves. In undisturbed areas, 
almost all the soils in the county have a thin surface 
layer of organic matter and the upper horizons are 
relatively low in accumulated bases. Thick organic 


deposits, such as those in the muck soils, occur in de-. 


pressions where the water table is high for long pe- 
riods. These soils formed in organic matter, mostly 
from decaying trees, grass, and sedge plants, that ac- 
cumulated in saturated conditions. 

Other organisms, such as earthworms, fungi, bac- 
teria, rodents, and insects, have contributed to organic 
residues and to the mixing of materials. These effects 
should not be minimized, but relatively little is known 
of their magnitude or consequence in the soil-forming 
process. Most soils in the county have been mixed by 
windthrow of trees, particularly in poorly drained 
areas. In wooded areas of poorly drained soils, a pro- 
nounced microrelief of low knolls and depressions is 
common because of past windthrow. Different species 
of trees and plants are dominant on the slightly better 
drained knolls. 

Most areas of the original forest have been cleared 
and used for crops. Man’s influence has appreciably 
changed the soil characteristics in areas affected by 
erosion or altered by construction work. Extensive 
drainage projects that have lowered the water table 
in many areas, additions of lime and fertilizer that 
have changed the soil chemistry, and tillage that has 
influenced the structure of the surface layer are ex- 
amples of how man can greatly modify soil character- 
istics. These and many other human activities will 
influence the future development of the affected soils. 


Parent material 


In Williams County, the main kinds of parent ma- 
terial are (1) glacial till, (2) clayey lacustrine ma- 
terial, (3) glacial lake beach deposits, (4) stream 
terrace material from glacial outwash, (5) deltaic 
sediments in the post glacial lake, and (6) recent 
alluvium. These materials have greatly affected the 
textures of the various soils in the county. 

Direct relationships exist between the major areas 
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of each kind of parent material and the soil associa- 
tions shown on the general soil map in this survey. 

All soil associations in the county have recent de- 
posits of local alluvium along streams. Sloan, Eel, and 
Genesee soils are examples of soils formed in alluvium. 
Pewamo, Blount, and Glynwood soils have basic 
characteristics related to the clay loam glacial till in 
which they formed. Haskins and Haney soils formed 
in sandy and gravelly beach deposits. Glacial lake 
sediment of silty or loamy material is the parent 
material of Colwood, Kibbie, and Tuscola variant soils. 
Sandy lake deposits were the materials in which Mill- 
grove and Mermill soils formed, but Roselms, Paulding, 
Latty, and Fulton soils formed in lacustrine clayey 
deposits. Small scattered areas of Boyer and Oshtemo 
soils formed in sandy and gravelly outwash material. 
Most of the remaining soils formed in mixed parent 
material and have many characteristics determined by 
the proportion and sequence of layers of these different 
materials, 

Nearly all of the soils of the county formed in parent 
materials relatively high in calcium and magnesium 
carbonates. Subsequent weathering processes have re- 
duced the amount of carbonates now remaining in the 
surface layer and upper subsoil. 


Relief 


Relief tends to modify the effects of climate within 
short horizontal distances. Hillsides, for example, are 
generally’ drier than adjacent depressions because 
water tends to run off the hillside and collect in the 
depression. Relief largely determines the presence or 
absence of a seasonal high water table. Almost all the 
nearly level soils in the county, for example, Blount, 
Kibbie, and Paulding soils, have a seasonal high water 
table of varying duration. 

Sloping or steep soils tend to be thinner than nearly 
level soils in the same series. This thinning is caused 
by rapid surface runoff and erosion. Less percolation 
and leaching result in less weathering of underlying 
parent material, resulting in thinner soil. 

Drainage sequences of soils that formed in similar 
parent material are largely the result of differences in 
relief. Examples are Glynwood, Blount, and Pewamo 
soils. Glynwood soils are moderately well drained and 
generally are higher topographically than the other 
soils in the sequence. Blount soils are somewhat poorly 
drained and are generally lower in relief than Glyn- 
wood soils, but they are not as low as the very poorly 
drained Pewamo soils. 

Areas of both the Wabash and Fort Wayne Moraines 
have the steepest slopes in the county and the greatest 
proportion of the better drained soils. The adjacent 
ground moraines are characterized by gentle slopes. 
The lake plain in the southeast part of the county is 
level to nearly level and contains the highest propor- 
tion of the more poorly drained soil. 


Time 


All soils require time for the development of distinct 
horizons and other characteristics. The length of time 
a parent material has been in place and exposed to the 
active forces of vegetation and climate is an important 
factor in soil formation. The influence of time, how- 
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SOIL SURVEY 


TABLE 15.—Classification of the soils 


[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this tax- 
adjunct that are outside the range of the series] 


Soil name 


Belmore 


C6P65C0 «ce emceua ene ceeeenccoa eae 


Tuscola variant 
Udorthents ~----__-__---_---_-----.--------- 
Wallkill 


Family or higher taxonomic class 


Coarse-loamy, mixed, mesic Psammentic Hapludalfs 
Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine, illitic, mesic Aeric Ochraqualfs 

Fine, illitic, mesic Typic Haplaquolls 

Coarse-loamy, mixed, mesic Typic Hapludalfs 

Euic, mesic Typic Medisaprists 

Coarse-loamy, mixed, mesic Fluvaquentie Hapludolls 
Coarse-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Fine-loamy, mixed, mesic Typic Haplaquolls 

Fine, illitic, mesie Aeric Ochraqualfs 

Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Marly, euic, mesic Limnic Medisaprists 

Fine-loamy, mixed, nonacid, mesic Aquic Udifluvents 
Fine, illitic, mesic Aeric Ochraqualfs 

Fine-loamy, mixed, nonacid, mesic Typic Udifluvents 
Coarse-loamy, mixed, mesic Typic Haplaquolls 

Fine, illitic, mesic Aquic Hapludalfs 

Fine-loamy, mixed, mesic Aquic Hapludalfs 
Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Fine, illitic, mesic Mollie Ochraqualfs 

Fine-loamy, mixed, mesic Aquollic Hapludalfs 
Coarse-loamy, mixed, nonacid, mesic Aeric Haplaquepts 
Coarse-loamy, mixed, mesie Fluventic Hapludolls 
Fine, illitic, nonacid, mesic Typie Haplaquepts 

Fine, mixed, nonacid, mesic Mollic Haplaquepts 
Fine, illitic, mesic Typie Hapludalfs 

Fine-silty, carbonatic, mesic Histic Humaquepts 
Fine-loamy, mixed, mesic Mollie Ochraqualfs 
Fine-loamy, mixed, mesic Typic Argiaquolls 

Fine, illitic, mesic Aeric Ochraqualfs 

Coarse-loamy, mixed, mesic Typic Hapludalfs 

_| Mixed, mesic Aquic Udipsamments 

Very-fine, illitic, nonacid, mesic Typic Haplaquepts 
Fine, mixed, mesic Typic Argiaquolls 

Fine-loamy, mixed, mesic Typie Hapludalfs 

Loamy, mixed, mesic Aquic Areniec Hapludalfs 
Very-fine, illitic, mesie Aerie Ochraqualfs 

Loamy, mixed, mesic Arenic Hapludalfs 

Fine, illitic, mesic Aquic Hapludalfs 

Fine-loamy, mixed, nonacid, mesic Aerie Fluvaquents 
Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Sandy, mixed, mesic Psammentic Hapludalfs 

Fine, illitic, mesic Typic Hapludalfs 

Fine, illitic, nonacid, mesic Mollic Haplaquepts 
Coarse-silty, mixed, mesic Aquic Hapludalfs 
Udorthents; loamy . 

Fine-loamy, mixed, nonacid, mesic Thapto-Histic Fluvaquents 
Fine, mixed, mesic Thapto-Histic Fluvaquents 


*This series has a proposed classification change to Fine-silty, carbonatic, mesic Histic Limnaquents. 


ever, is greatly modified by other soil-forming fac- 
tors, such as relief and parent material. 

The glacial till that now forms the land surface of 
about two-thirds of Williams County has been exposed 
to the other soil-forming factors since the retreat of 
the last glacier about 18,000 years ago. The lake plain 
soils in the southeast part of the county have formed 
since the recession of the various lake levels 9,000 to 
12,000 years ago. 

The soils on the sandy and gravelly beach ridge 
deposits also formed during the same period. Most of 
the parent materials of the soils, except the recent 
alluvium, have had an equal period of time for soil 
formation. The obvious differences in rates of soil 
formation are caused by differences of parent ma- 
terial, topography, or other soil-forming factors. On 


the flood plains, soils such as Shoals, Sloan, and 
Genesee are periodically flooded and the deposition of 
new sediments prevents the development of distinct 
profiles. Profile development is also slight in the 
Spinks, Ottokee, and other sandy soils. The quartz 
sands are highly resistant to physical and chemical 
change. 

Geologically, the soils of Williams County have 
been developing for a relatively short time. This ac- 
counts for the shallowness of leaching and the slightly 
acid or neutral reaction common in many of the soils. 


Processes of Soil Formation 


The factors of soil formation discussed in previous 
sections largely control or influence four soil forming 
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processes. These are additions, losses, transfers, and 
alterations (12). Some of these processes promote dif- 
ferences within a soil, and others retard or preclude 
differences, The differentiation of horizons in the soils 
of Williams County results from one or more of these 
processes, Although they have taken place in some soils 
or are beginning to take place in others, the degree of 
their expression varies from soil to soil. 

Additions—The most obvious addition is the accu- 
mulation of organic matter in the surface layer of the 
soils. Others are the addition of bases in organic 
matter and in ground water, addition of bases in lime 
and fertilizer, and deposition through erosion. The 
dark colored surface layer in the Hoytville, Toledo, 
Millgrove, and Colwood soils is an example of the addi- 
tion of organic matter. All the soils in the county 
have some organic-matter accumulation, but in areas 
where the accumulation was originally thin, plowing 
and cultivating have largely destroyed or incorporated 
it with other horizons. The Nappanee, St. Clair, Ful- 
ton, and Lucas soils, for example, show a limited addi- 
tion of organic matter. 

Plant nutrients are recycled from soil to plant and 
back to the soil again in the form of litter or organic 
material. This process occurs in all the soils. Soils 
that are seasonally waterlogged, such as Millgrove and 
Colwood, continually accumulate bases through addi- 
tions from the ground water. The additions of bases 
are generally greater than the losses in these soils. 
Soils such as Genesee and Shoal periodically receive 
additions of soil materials deposited by floodwater. 
The applications of lime and fertilizer on cropland and 
areas of pasture counteract the normal occurrence of 
plant nutrient loss. Where applications are heavy, 
nutrient. gains may exceed nutrient losses. 

Losses—Soil losses occur from the removal of bases 
by leaching, from the removal of plant nutrients by 
crops, from actual losses through erosion, and from 
volatilization. One of the most significant losses in 
Williams County is the leaching of carbonates. Most 
finer textured, light colored soils on uplands have car- 
bonates removed to a depth of 20 to 35 inches. This 
loss of carbonates is considerable because the glacial 
till or lacustrine clays ranged from 15 to 25 percent 
calcium carbonate prior to weathering. The coarser 
textured soils generally are leached to greater depths, 
ranging from 4 to 9 feet. Examples are soils of the 
Ottokee and Spinks series. Carbonate loss precedes 
other chemical changes in the solum, and the total re- 
moval is slower in those materials that are high in 
content of carbonate. Other minerals are subject to the 
same chemical weathering and are also lost through 
leaching but at slower rates. 

Transfers—The most significant transfers in the 
soils of Williams County involve transfers of colloidal 
material from the surface layer or the A horizon to 
greater depths. The primary minerals are transformed 
to silicate clay minerals largely by the processes of 
hydrolysis and base substitution. Most of the clay re- 
mains in the soil profile, but much of the fine clay is 
transferred from the A horizon to deeper horizons. 
It is carried downward by percolating water and is 
deposited as clay films on the surfaces of soil peds, in 
cracks, and in root and earthworm channels. Clay 
films are observable in Del Rey, Haskins, Nappanee, 
Fulton, and other soils. 
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The translocation and in-place development of these 
silicate clay minerals has had a strong influence on the 
horizon development in about half of the soils in Wil- 
liams. County. Various sesquioxides have also been 
transferred from the surface layer to lower layers by 
this weathering process. 

Alterations—The reduction and solution of ferrous 
iron has taken place in the very poorly drained and 
somewhat poorly drained soils. This reduction of iron, 
called gleying, is evident in Hoytville, Toledo, Mill- 
grove, Colwood, and Latty soils because of a recurring 
water table. Gray colored soil indicates a condition 
favorable to the reduction process. Reduced iron is 
soluble, but in Williams County it has commonly been 
moved only a short distance and either stops in the 
horizon where it originated or in an underlying one. 
Part of this iron may be reoxidized and segregated 
to form the commonly observed bright colored, yellow 
and red mottles. Mottling, observed in all but the well 
drained soils, is caused by this alteration of iron in 
the soil and is the result of a fluctuating water table. 
Accumulations of iron and manganese are common in 
somewhat poorly drained and very poorly drained soils. 
They occur as dark brown or black blotches on ped 
surfaces or as small, shotlike concretions. 


Classification of Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classifica- 
tion enables us to assemble knowledge about the soils, 
to see their relationships to one another and to the 
whole environment, and to develop principles that help 
us to understand their behavior and their response to 
manipulation. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as the 
soil series, allow us to organize and apply knowledge 
about soils in managing farms, fields, and woodlands; 
in developing rural areas; in engineering work; and 
in many other ways. Soils are placed in broad classes 
to facilitate study and comparison in large areas, such 
as countries and continents. 

The system of soil classification used by the National 
Cooperative Soil Survey (16) has six categories. Be- 
ginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. 
In this system the criteria used as a basis for classifi- 
cation are soil properties that are observable and meas- 
urable. The properties are chosen, however, so that 
the soils of similar genesis, or mode of origin, are 
grouped together. In table 15, the soils of the survey 
area are classified according to the current system. 
Classes of the current system are briefly defined in the 
following paragraphs. 

ORDER. Ten soil orders are recognized. The prop- 
erties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. 
The two exceptions to this are the Entisols and Histo- 
sols, which occur in many different climates. Each 
order is named with a word of three or four syllables 
ending in sol (In-cept-i-sol). 

SUBORDER. Each order is divided into suborders 
that are based primarily on those soil characteristics 
that seem to produce classes having the greatest 
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genetic similarity. The suborders narrow the broad 
climatic range permitted in the orders. The soil prop- 
erties used to separate suborders are mainly those that 
reflect either the presence or absence of waterlogging, 
or soil differences resulting from the climate or vege- 
tation. Each suborder is identified by a word of two 
syllables. The last syllable indicates the order. An ex- 
ample is Aquept (Aqu, meaning water or wet, and ept, 
from Inceptisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of uniformity in the kinds and 
sequence of major soil horizons and features. The ho- 
rizons used to make separations are those in which 
clay, iron, or humus have accumulated; those that 
have pans that interfere with growth of roots, move- 
ment of water, or both; and those that have dark 
colored surface horizons. The features used are the 
self-mulching properties of clay, the temperature, the 
major differences in chemical’ composition (mainly 
calcium, magnesium, sodium, and potassium), and the 
dark red and dark brown colors associated with basic 
rocks. Each great group is identified by a word of 
three or four syllables; a prefix is added to the name 
of the suborder. An example is Haplaquepts (Hapl, 
meaning simple horizons, aqu for wetness or water, 
and ept, from Inceptisol). 

SUBGROUP. Each great group is divided into sub- 
groups, one representing the central, or typic, segment 
of the group and others, called intergrades, that have 
properties of the group and also one or more properties 
of another great group, suborder, or order. Subgroups 
may. also be made in those instances where soil prop- 
erties intergrade outside of the range of any other 
great group, suborder, or order. Each subgroup is iden- 
tified by the name of the great group preceded by one 
or more adjectives. An example is Typie Haplaquepts 
(a typical Haplaquept). : 

FAMILY. Soil families are established within a sub- 
group primarily on the basis of properties important 
to the growth of plants or on the behavior of soils 
when used for engineering. Among the properties con- 
sidered are texture, mineral content, reaction, soil tem- 
perature, permeability, thickness of horizons, and 
consistence. A family name is the subgroup name pre- 
ceded by a series of adjectives, class names for texture 
and mineralogy, for example, that are used as family 
differentiae. An example is the Typic Haplaquepts, 
fine, illitic, nonacid, mesic. 

SERIES. A series is a group of soils that have major 
horizons that, except for texture of surface layer, are 
similar in important characteristics and in arrange- 
ment in the profile. 


General Nature of the County 


This section provides general information about 
Williams County. It discusses settlement, geology, re- 
lief, water resources, climate, natural vegetation, 
transportation facilities, school facilities, and farm- 
ing. 


Settlement 
Williams County is in the northwestern corner of 
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Ohio adjacent to Indiana and Michigan. The county is 
part of the Congress Lands of 1820 and 1821 and 
originally included parts of what later became De- 
fiance and Fulton Counties. Settlement of the Ohio- 
Michigan boundary dispute in the 1830’s added a 
northern tier of townships to the county. 

Many Indian tribes preceded explorers and French 
trappers into this area. They traveled the St. Joseph 
and Tiffin Rivers and the beach ridges ‘along parts of 
present U.S. Route 127 and State Route’2. The Miami, 
Wyandot, Ottawa, Potawatomi, and Chippewa Indians 
left many relics near their campsites and along their 
trails. Recently restored mounds near Nettle Lake in 
the northwestern part of the county show an ancient 
Hopewell Indian culture. 

Earlier settlers in the 1820’s and 1830’s used old 
Indian cornfields on the river bottoms for crops as 
they girdled and cleared trees in this once heavily 
forested wilderness. Drainage of the Black Swamp or 
lake plain in the southeastern part of the county 
started in the mid-1800’s and has continued to the 
present through the use of open ditches ‘and systematic 
tiling. Most of the land. acreage of Williams County 
is currently used for farming. 


Geology 


Williams County soils are all post-glacial in origin. 
The dominant features of the glacial landscape are the 
Wabash and Ft. Wayne Moraines and the Maumee 
Lake Plain (7). 

The Wabash Moraine occupies most: of Northwest 
Township and parts of Bridgewater. and Florence 
Townships. The ground moraine east of the Wabash 
Moraine is about 6 to 8 miles wide, extending in a 
northeast-southwest band between Edgerton and 
Pioneer and paralleling the St. Joseph River. The Fort 
Wayne Moraine lies in about a 5-mile wide belt, just 
east of and parallel to the St. Joseph River, with the 
hamlets of Melbern, West Jefferson, and Kunkle along 
its crest. The ground moraine east of the Fort Wayne 
Moraine extends northeastward from Bryan through 
West Unity. Most of Springfield, Brady, and Pulaski 
townships are within the Maumee Lake Plain part of 
the county. Bean Creek and Brush Creek, branches of 
the Tiffin River, drain the relatively flat lake plain 
area. 

Lacustrine and glacial materials that are commonly 
about 75 to 250 feet thick overlie the bedrock. The 
bedrock surface is very uneven. 

The bedrock that is encountered first is the Cuya- 
hoga Shale member of the Mississippian Formation. 
It is about 300 to 400 feet thick (10). 

The glacial material contains relatively thick layers 
of sand and gravel. These porous layers provide a 
source of water for wells. The till under the lake plain 
part of the county averages about 100 feet thick and 
contains less strata of sand and gravel than in other 
parts of the county. Consequently, this area has poorer 
sources of ground water (17). 

The ground moraine east of the Ft. Wayne Moraine 
is bordered on the east side by a beach ridge that ex- 
tends along its entire length (7). Sandy soils dominate 
the beach ridge. Soils having sandy upper layers ex- 
tend east of this ridge, but they progressively contain 
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less sand as they merge with the clayey soils in the 
lake plain. 

Sources of gravel and sand are along the St. Joseph 
River. Mining sites near Montpelier and Edgerton 
have been developed to provide a variety of building- 
trade products, Some of the sand is used in the produc- 
tion of cement. Commercial use has been made of 
smaller deposits of beach ridge sand in a limited num- 
ber of places. 

Scattered areas of organic soils have economic po- 
tential for the sale of either their organic constituents 
or the underlying layers of marl with a high calcium 
carbonate content. 


Relief 


The surface slope in Williams County changes from 
rolling to flat topography from northwest to southeast. 
The highest point in the county is in the northwest 
corner next to Michigan and Indiana, and the lowest 
point is along the Tiffin River at Lockport. 

The rolling topography of this county was caused 
by material being pushed together by the glacier dur- 
ing the ice age. The more rolling relief is on the Wa- 
bash and Ft. Wayne end moraines that formed when 
the ice front remained stationary for a period of time. 
The ground moraine areas are less rolling and illus- 
trate the retreat of the glacier at a relatively uniform 
rate (8). 

The flat area in the southeastern part of the county 
formed in various stages of glacial lakes. Large re- 
latively uniform lacustrine deposits and local lake bot- 
tom sorting are characteristic of the materials in which 
the soil formed. This flat area is broken only by the 
drainage pattern of the Tiffin River. Short, steep 
slopes occur along this river and its tributaries. 


Water Resources 


Observation of both aerial photographs and topo- 
graphic maps shows numerous water areas in the 
county. The most important and largest are Nettle 
Lake, Lake La Suan, Lake Seneca, and Mud Lake. 
There are many smaller bodies of water throughout 
the county. Lakes in the county cover about 420 aeres. 
There are also some impoundments, which serve as 
reservoir storage for the towns and villages, There is a 
total of about 350 acres of farm ponds and about 620 
acres of open water along the St. Joseph and Tiffin 
Rivers. Tributary streams and numerous ditches in 
the county add many more acres of open water. All 
these water areas have a profound effect on the ground 
water recharge, on maintaining the humidity of the 
air, and on the drainage for all purposes. They are 
also a source of water for a few irrigation projects. 
Some of the principal uses of surface water include 
drinking water and fire protection for towns and vil- 
lages. Both upland and wetland: wildlife populations 
are related to the availability of surface water. 

The Divisions of Water and Geological Survey of the 
Ohio Department of Natural Resources have made 
studies of the underground water supply (17). Most 
water sources are identified as seams or strata of sands 
and gravel in the glacial material. The underlying 
shale bedrock is not commonly a good source of water. 
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Water production varies widely from place to place. 
From a large number of well logs, one can generalize 
that in the area west of a line connecting Bryan and 
West Unity, the characteristics of the glacial till are 
such that 500-gallon-per-minute wells can be devel- 
oped. In some places up to 1,000 gallons per minute can 
be obtained. 

A belt of artesian wells is on both sides of the Tiffin 
River and on the beach ridge between Bryan and West 
Unity. Their capacity is also about 500 to 1,000 gallons 
per minute. 

In the lake plain or southeastern part of the county, 
well logs indicate that yields of 100 gallons per minute 
can be developed. The water-bearing seams of sand 
and gravel are thinner and are more infrequent than 
in other parts of the county. 

Most of the water in the county has varying degrees 
of hardness and may contain some iron. 


Climate 


The climate of Williams County is classified as con- 
tinental (14). Such a climate is characteristic of a 
land mass the size of North America and is marked by 
large annual, daily, and day-to-day ranges of temper- 
ature. Summers are moderately warm and humid with 
an average of 18 days with temperatures of 90° F or 
higher. Winters are reasonably cold and cloudy with 
an average of 4 days with subzero temperatures. 
Weather changes occur every few days, with subzero 
temperatures, as a result of the passing of cold or warm 
fronts and their associated centers of high and low 
pressure. 

Temperature and precipitation data recorded at 
Montpelier, Ohio, from 1936 to 1965 is used to repre- 
sent all of Williams County. During this period the 
average annual temperature was 50.8° F. The average 
monthly temperatures were in the 60’s and 70’s during 
the summer and 20’s and 30’s during the winter. They 
ranged from a high of 73.4° in July to a low of 25.6° 
in January. 

The average annual precipitation is 33.13 inches. 
June has the highest average precipitation of 3.73 
inches. December has the lowest at 1.88 inches. April 
through August have an average of between 3 and 4 
inches of precipitation per month. 

Precipitation in the form of snow and sleet averages 
22.7 inches per year. Most snow falls during the 
months of December, January, and February. 

Showers and thunderstorms account for most of the 


‘rainfall during the growing season. Thunderstorms 


occur about 42 days each year, mostly from April 
through August. A high percentage of the soil erosion 
on agricultural land occurs during this period. Evapo- 
ration is greatest during the warm months and when 
moisture is most critical for agriculture. In May 
through September, potential evaporation normally 
exceeds rainfall by 10 inches. Surface windspeed 
averages about 8 miles per hour in winter. Damaging 
winds occur most often in spring and summer and are 
usually associated with migrating thunderstorms. 
Since 1900, five tornadoes have been reported in Wil- 
liams County. 

The amount of moisture in the soil is related to rain- 
fall and commonly varies from season to season in a 


134 


pattern that often repeats itself annually. It reaches its 
lowest point in October and is replenished late in 
winter and early in spring when precipitation exceeds 
evaporation and water used by vegetation. 

To achieve high yields of most field crops, a large 
amount of available water is needed in the root zone 
of the soil, particularly in July and August. Available 
water is mainly that water retained in the soil after 
natural or artificial drainage has taken place. In July 
and August, however, the amount of rainfall is slightly 
less per month than in the prior months of the growing 
season. Its distribution in some years is also not uni- 
form; therefore, the success of a crop often depends on 
the reserve of available water in the root zone during 
the drier months of the growing season. The amount 
of this reserve, both at the beginning and throughout 
the season, depends on the available water capacity 
of each kind of soil and on the extent to which soil 
and water conservation practices have been used. 

The length of the average growing season in the 
county is 157 days. This period is related to the dates 
of May 2 to October 6. The date of the last freezing 
temperature in the spring can be expected later than 
May 17, 1 year in 10; later than May 8, 3 years in 10; 
and later than May 2, 5 years in 10. The first freezing 
temperature in the fall can be expected earlier than 
September 21, 1 year in 10; earlier than September 30, 
3 years in 10; and earlier than October 6, 5 years in 10. 

Some kinds of soil in the county warm up earlier in 
spring and are more suited to early planting of crops 
than others. The rate by which the temperature of the 
soil increases in the spring is related to the amount 
of water in the soil. It takes more heat to increase the 
temperature of water in, the soil than to increase that 
of the mineral or organic components; therefore, good 
drainage, either natural or artificial, is necessary for 
early spring planting. 

The maximum depth of soil freezing during the 
winter months varies. Generally, soil bare of vegeta- 
tive cover can freeze to approximately 30 to 36 
inches depth. Factors such as degree of coldness and 
the duration of a period of cold weather are related 
to the depth of frost penetration. Conversely, the 
amount of water in the soil and the vegetative cover 
are moderating factors. 

Frost heaving occurs under a specific combination 
of conditions that are related to freezing soil tempera- 
ture and the presence of water in the soil. Frost heav- 
ing can damage the root system of a plant as well as 
crumble a hard surface road. Those soils with a rel- 
atively high silt content and a water table within a 
few feet of the surface are most susceptible to the 
ice build-up associated with frost heaving. The combi- 
nation of temperature and moisture conditions favor- 
able for frost heaving commonly occurs in winter and 
early spring. Vegetative cover or snow cover, or both, 
moderate the effect of heaving. 

The drying of soil after a period of rain crusts the 
surface of most soils in the county. Crusting is most 
common on those soils that have a silt loam or finer 
texture and are unprotected from the puddling effect of 
rain. The impact of rain and the consolidating effect 
of the water on the soil particles causes crusting when 
the surface dries. The crust commonly is about 14 inch 
to 114% inches thick. Crusting is less of a problem on 
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soils that have surface layers that are either high in 
organic matter or in sand content. 

Conditions conducive to crusting may occur at any 
time, but the effect of crusting is most critical at the 
time of seedling emergence. A surface crust will also 
reduce infiltration and increase runoff. 


Natural Vegetation 


The natural vegetation at the time of the earliest 
land surveys in the county consisted of deciduous for- 
est. This forest can be subdivided into two major vege- 
tation types, the Beech Forest and the Elm-Ash Swamp 
Forest (9). 

The Beech Forest is associated with a wide variety 
of soil conditions and was therefore distributed rather 
uniformly throughout about 85 percent of the county. 
This forest is characterized by beech, sugar maple, 
northern red oak, white ash, and white oak, with 
scattered basswood, shagbark hickory, and black 
cherry. Most species could tolerate seasonal wetness. 

The Elm-Ash Swamp Forest was associated with 
relatively large, but uniform, areas of wet soils. These 
areas were commonly wet for an extended period from 
early winter through midsummer. This forest type 
was scattered throughout the county in areas inter- 
adjacent to the predominating Beech Forest type. 
Areas range from about 1 to 12 square miles each. The 
dominant trees of the canopy were American elm and 
several species of ash and maple and cottonwood and 
sycamore in extremely wet areas. 

There are many small, extremely wet areas in the 
county. Most range from 1 to 25 acres in size. The 
soils are mostly associated with flood plains or muck 
pockets. They are extremely wet or periodically sub- 
merged with fresh water. The vegetation was marsh 
grass, reeds, and associated species, which are well 
suited to wetland wildlife environment. 


Transportation Facilities 


The highways in the county consist of a network of 
all-weather roads. These include Township, County, 
State, and Federal highways and one interstate turn- 
pike. Nearly all of the roads in the county, except for 
a few township roads, are blacktopped. Four Federal 
highways are major traffic arteries across the county. 
These are U.S. Routes 6, 20, alternate 20, and 127. 
The Ohio Turnpike crosses the county in an east-west 
direction with an interchange south of Pioneer at State 
Route 15. Several State highways provide good traffic 
links for all parts of the county. Communities in all 
areas are well serviced by interconnecting county and 
township roads. 

Several major railroads, including the Penn Central 
and the Norfolk and Western, cross the county. There 
is a private airport for public use at Montpelier and a 
county airport with paved runway at Bryan. 


School Facilities 


There are many public schools and several parochial 
schools in the county. Additional.school buildings are 
being planned. There is a four-county joint vocational 
school at Ridgeville Corners in adjoining Henry 
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County. Bowling Green State University has a branch 
there. There are no colleges or universities in the 
county, but many are close by. These include Defiance 
College, Bowling Green State University, Toledo State 
University, Hillsdale College in Michigan, and Tri- 
State College at Angola, Ind. Other college and tech- 
aaveree schools are in Fort Wayne, Ind., and Toledo, 
io. 


Farming 


Farming is one of the principal industries in Wil- 
liams County. In 1969 the Census of Agriculture re- 
ported 238,628 acres in farms, or about 89 percent of 
the total land area of the county. More than 10 percent 
of the work force is directly engaged in the produc- 
tion of agricultural products, such as dairy products, 
beef, hogs, poultry, cash grain, and some special crops, 
including tomatoes. 

The trend from 1964 to 1969 showed a slight in- 
crease in the number of farms and a very slight de- 
crease in their average size. There was an increase in 
the number of farms less than 100 acres and more 
than 500 acres. The number of part time farms also 
increased. There was a slight decrease in the number 
of acres of woodland and pasture but a 10 percent in- 
crease in harvested cropland. 

The acreage of all crops but soybeans decreased 
between 1964 and 1969. The number of livestock also 
decreased for all kinds but sheep and lambs. Numerous 
farms, particularly in the lake plain area, have no 
livestock. 

In 1969 there were 43,455 acres of corn, 18,034 acres 
of wheat, 58,624 acres of soybeans, and 14,359 acres 
of hay. The livestock included 25,399 cattle and calves, 
9,045 sheep and lambs, 35,093 hogs and pigs, and 
132,880 chickens. 

Farm-related business includes tomato-processing 
plants at Bryan and Blakeslee and several egg- 
packaging plants at West Unity. Grain elevators and 
suppliers of farm-related goods and services are 
available throughout the county. 
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Glossary 


Alluvium, Material, such as sand, silt, or clay, deposited on land 
by streams. 

Association, soil. A group of soils geographically associated in 
a characteristic repeating pattern and defined and delin- 
eated as a single mapping unit. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants, It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 


Hig! 


Beach ridge. Ridge that was formed by wave or wind action on 
the beach of an ancient glacial lake and that remains after 
the glacial lake dried uP 

Bottom land. The normal flood plain of a stream, subject to 
frequent flooding. 

Caleareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Coarse fragments. Mineral or rock particles up te 3 inches (2 
millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy sand. 

Complex, soil. A mapping unit of two or more kinds of soil oc- 
curring in such an intricate pattern that they cannot be 
shown sepurly on a soil map at the selected scale of 
mapping and publication, 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or 
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cemented soil grains. The composition of most concretions 
is unlike that of the surrounding soil. Calcium carbonate 
and iron oxide are common compounds in concretions. 
Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 
Loose.-Noncoherent when dry or moist; does not hold to- 
gether in a mass. 
Friable-——When moist, crushes easily under gentle pressure 


between thumb and forefinger and can be pressed together | 


into a lump. e 

Firm.—When moist, crushes under moderate pressure bé- 

tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. # 

Sticky.—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material, 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains 
under very fe tye pressure. : 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which classification is 
based. The thickness varies among different kinds of soil, 
but for many it is 40 or 80 inches (1 or 2 meters). 

Coprogenous earth (sedimentary peat). Organic and inorganic 
materials either deposited in water by precipitation or by 
action of aquatic organisms such as algae or diatoms, or 
derived from underwater and floating aquatic plants sub- 
sequently modified by aquatic animals. . 

Cover crop. A close-growing crop grown primarily to improve 
and protect the soil between periods of regular crop produc- 
tion, or a crop grown between trees and vines in orchards 
and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. 

Delta. An alluvial deposit, commonly triangular in shape, 
formed largely beneath water and deposited at the mouth 
of a river or stream. 

Depth to rock. Bedrock at a depth that adversely affects the 
specified use. 

Diversion (or diversion terrace). A ridge of earth, generally a 
terrace, built to protect downslope areas by diverting run- 
off from its natural course. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Eacessively drained—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly ee 
coarse textured, rocky, or shallow. Some are steep. All 
are free of the mottling related to wetness. 

Somewhat excessively drained—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff, All are free of the mottling related to wetness. 

Well drained—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing 
seasons. Well drained soils are commonly medium tex- 
tured. They are mainly free of mottling. 

Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the 
solum, or periodically receive high rainfall, or both. 

Somewhat poorly drained——Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 


SOIL SURVEY 


pervious layer, a high water table, additional water from 
Ponaa nearly continuous rainfall, or a combination of 
ese, 

Poorly drained—wWater is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown 
unless the. soil is artificially drained. The soil is not con- 
tinuously saturated in layers directly below plow depth. 
Poor drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly con- 
tinuous rainfall, or a combination of these. 

Very poorly drained—Water is removed from the soil so 
slowly that free water remains at or on the surface dur- 
ing most of the growing season. Unless the soil is artifi- 
cially drained, most mesophytic crops cannot be grown. 
Very peony drained soils are commonly level or de- 
pressed and are frequently ponded. Yet, where rainfall 
is high and nearly continuous, they can have moderate 
or high slope gradients, as for example in “hillpeats” 

_ and “climatic moors,” 
Drainage, surfaee. Runoff, or surface flow of water, from an 


area. 

Eluviation. The movement of material in true solution or col- 
loidal suspension from one place to another within the soil. 
Soil horizons that have lost material through eluviation are 
eluvial; those that have received material are illuvial. 

Erosion. The wearing away of the land surface by running 
water, wind, ice, or other geologic agents and by such pro- 
cesses as gravitational creep. 

Erosion (geologic). Erosion caused by geological processes 
acting over long geologic periods and resulting in the 
wearing away of mountains and the building up of such 
landseape features as flood plains and coastal plains. 

ynonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geolo- 
gic erosion, mainly as a result of the activities of man 
or other animals or of a catastrophe in nature, for ex- 
ample, fire, that exposes a bare surface. 

Excess fines. Excess silt and clay. The soil does not provide a 
source of gravel or sand for construction purposes. 

Fast intake. The eid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper balance, for 
the growth of specified plants when light, moisture, tem- 
perature, tilth, and other growth factors are favorable. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and 


clay. 

Flooding. The temporary covering of soil with water from over- 
flowing streams, runoff from adjacent slopes, and tides. 
Frequency, duration, and probable dates of occurrence are 
estimated. Frequency is expressed as none, rare, occasional, 
and frequent. None means that flooding is not probable; 
rare that it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average of once 
or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as 
very brief if less than 2 days, brief if 2 to 7 days, and long 
if more than 7 days. Probable dates are expressed in 
months; November-May, for example, means that flooding 
can occur during the period November through May. Water 
standing for short periods after rainfall or commonly 
covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Frost action. Freezing and thawing of soil moisture. Frost 
action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers especially, 
to the processes or soil-forming factors responsible for the 
formation of the solum, or true soil, from the unconsoli- 
dated parent material. 

Glacial drift (geology). Pulverized and other rock material 
transported by glacial ice and then deposited. Also the 
assorted and unassorted material deposited by streams 
flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial 


ice. 
Glacial till (geology). Unassorted, unstratified glacial drift 
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consisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. ; 

Glaciofluvial deposits (geology). Material moved by glaciers 
and subsequently sorted and deposited by streams flowing 
from the melting ice. The deposits are stratified and occur 
as kames, eskers, deltas, and outwash plains. 

Gleyed soil. A soil having one or more neutral gray horizons as 
a result of waterlogging and lack of oxygen. The term 
“gleyed” also designates gray horizons and horizons having 
jee and gray mottles as a result of intermittent water- 
ogging. 

Grassed waterway. A natural or constructed waterway, typically 
broad and shallow, seeded to grass as protection against 
erosion. Conducts surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches 
(2 millimeters to 7.5 centimeters) in diameter. An individual 
piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, by 
volume, rounded or angular rock fragments, not promi- 
nently flattened, up to 3 inches (7.5 centimeters) in diam- 


eter. 

Ground water (geology). Water filling all the unblocked pores 
of underlying material below the water table, which is the 
upper limit of saturation. 

Habitat. The natural abode of a plant or animal; refers to the 
kind of environment in which a plant or animal normally 
lives, as opposed to the range or geographical distribution. 

Hemic soil material (mucky peat). Organic soil material inter- 
mediate in degree of decomposition between the less decom- 
posed fibric and the more decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, 
or a combination of these. 

B horizon—tThe mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a 
combination of these. The combined A and B horizons 
are generally called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in 
the solum the Roman numeral II precedes the letter C. 

R layer—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below 
an A or a B horizon. 

Humus. The well decomposed, more or less stable part of the 
organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped according to 
their runoff-producing characteristics. The chief considera- 
tion is the inherent capacity of soil bare of vegetation to 
permit infiltration. The slope and the kind of plant cover 
are not considered, but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group A are 
soils having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at the 
other extreme, are soils having a very slow infiltration rate 
and thus a high runoff potential. They have a claypan or 
clay layer at or near. the surface, have a permanent high 
water table, or are shallow over nearly impervious bedrock 
or other material. A soil is assigned to two hydrologic 
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groups if part of the acreage is artificially drained and part 
is undrained. 

Infiltration. The downward entry of water into the immediate 
surface of soil or other material, as contrasted with per- 
colation, which is movement of water through soil layers 
or material. 

Infiltration rate. The rate at which water see aceon the surface 
of the soil at any given instant, usually expressed in inches 
per hour. The rate can be limited by the infiltration capa- 
city of the soil or the rate at which water is applied at the 
surface. 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed when the water level is lowered or the eleva- 
tion of the land is raised. 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Liquid limit. The moisture content at which the soil passes from 
a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 
to 50 percent silt particles, and less than 52 percent sand 
particles. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Marl. An earthy, unconsolidated deposit formed by fresh- 
water lakes that consists chiefly of calcium carbonate mixed 
with various amounts of clay or other impurities. 

——— textured soil. Very fine sandy loam, loam, silt loam, or 
silt. 

Minera! soil. Soil that is mainly mineral and low in organic 
material. Its bulk density is greater than that of organic 


soil. 

Moderately coarse ‘textured (moderately light textured) soil. 
pendy loam and fine sandy loam. 

Moderately fine textured (moderately heavy textured) soil. Clay 
loam, sandy clay loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, and other 
debris deposited by a glacier. Types are terminal, lateral, 
medial, and ground. 

Morphology, soil. The physical makeup of the soil, including the 
texture, structure, porosity, consistence, color, and other 
paca mineral, and biological properties of the various 

orizons, and the thickness and arrangement of those hori- 
zons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinet, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 to 0.6 inch); and coarse, more than 15 millimeters 
(about 0.6 inch). 

Muck. Dark colored, finely divided, well de eounaeed organic 
soil material mixed with mineral soil material. The content 
of organic matter is more than :20 percent. 

Munsell notation. A designation of color by degrees of the three 
single variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color of 10YR hue, value of 6, 
and chroma of 4. 

Outwash, glacial. Stratified sand and gravel produced by gla- 
ciers and carried, sorted, and deposited by water that origi- 
nated mainly from the ansitine of glacial ice. Glacial 
outwash is comonly in valleys on landforms known as valley 
trains, outwash terraces, eskers, kame terraces, kames, 
outwash fans, or deltas. 

Outwash plain. A land form of mainly sandy or coarse textured 
material of glaciofluvial origin. An outwash plain is com- 
monly smooth; where pitted, it is generally low in relief. 

Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Peat. Unconsolidated material, largely undecomposed organic 
matter, that has accumulated under excess moisture. 

Ped. An individual natural soil aggregate, such as a granule, 
a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon 
is three dimensional and large enough to permit study of 
all horizons. Its area ranges from about 10 to 100 square 
feet (1 square meter to 10 square meters), depending on 
the variability of the soil. 
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Percs slowly. The slow movement of water through the soil 
pdvecsely affecting the specified use. ; : 

Permeability. The quality that enables the soil to transmit 
water or air, measured as the number of inches per hour 
that water moves through the soil. Terms describing per- 
meability are very slow (less than 0.06 inch), slow (0.06 
to 0.20 inch), moderately slow (0.2 to 0.6 inch), moderate 
(0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 inches), 
rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, hes) A subdivision of a soil series or other unit in the 
soil classification system based on differences in the soil 
that affect its management. A soil series, for example, may 
be divided into phases on the bases of differences in slope, 
stoniness, thickness, or some other characteristic that af- 
fects management. These differences are too small to justify 
separate series. . . : 

pH value. (See Reaction, soil). A numerical designation of 
acidity and alkalinity in soil. ae 

Piping. Moving water forms subsurface tunnels or pipelike 
cavities in the soil. . 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes from 
a semisolid to a plastic state. 

Poor outlets. Surface or subsurface drainage outlets difficult 
or expensive to install. : 
Productivity (soil). The capability of a soil for producing a 
specified plant or sequence of plants under a specified sys- 
tem of management. Productivity is measured in terms of 

output, or harvest, in relation to input. 

Profile, soil. A vertical section of the soil extending through 
all its horizons and into the parent material.’ . 
Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is described 
as precisely neutral in reaction because it is neither acid 
nor alkaline. The degree of acidity or alkalinity is ex- 

pressed as— 


pH pH 
Extremely acid ___Below 4.5 Mildly alkaline -_~-7.4 to 7.8 


Very strongly Moderately 

A010 2222-2 seo 4.5to05.0 alkaline _-.------ 7.9 to 8.4 
Strongly acid --___- 5.1to0 5.5 Strongly alkaline __8.5 to 9.0 
Medium acid ----~-- 5.6 to 6.0 Very strongly . 
Slightly acid ------ 6.1t06.5 alkaline ~___9.1 and higher 
Neutral _---------- 6.6 to 7.3 


Rooting depth. Shallow root zone. See Root zone.. 

Root zone. The part of the soil that can be penetrated by plant 
roots. 

Runoff. The precipitation discharged in stream channels from a 


drainage area. The water that flows off the land surface. 


without sinking in is called surface runoff; that which 
enters the ground before reaching surface streams is called 
ground-water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz, As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 

ercent clay. 

Sapric soil material (muck). The most highly decomposed of all 
organic soil material. Muck has the least amount of plant 
fiber, the highest bulk density, and the lowest water content 
at saturation of all organic soil material. 

Seepage. The rapid movement of water through the soil. Seep- 
age adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of 
parent material, having horizons that, except for the texture 
of the A or surface horizon, are similar in all profile char- 
acteristics and in arrangement in the soil profile. Among 
these characteristics are color, texture, structure, reaction, 
consistence, and mineralogical and chemical composition. 

Shrink-swell, The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also dam- 
age plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
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soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Site index. A designation of the quality of a forest site based 
on the height of the dominant stand at an arbitrarily chosen 
age. For example, if the average height attained by domi- 
nant and codominant trees in a fully stocked stand at the age 
of 50 years is 75 feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the horizonal. 
Percentage of slope is the vertical distance divided by hori- 
zonal distance, then multiplied’ by 100. Thus, a slope of 20 
percent is a drop of 20 feet in 100 feet of horizonal distance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from restricted 
permeability in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. Small stones adversely affect the 
specified use. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties 
resulting from the integrated effect of climate and livin 
matter acting on earthy parent material, as conditione 
by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in 
equivalent diameter and ranging between specified size limits. 
The names and sizes of separates recognized in the United 
States are as follows: very coarse sand (2.0 millimeters to 
1.0 millimeter); coarse sand (1.0 to 0.5 millimeter); medium 
sand (0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); silt (0.005 
to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. 

Stratified. Arranged in strata, or layers. The term refers to 
geologic material. Layers in soils that result from the 
processes of soil formation are called horizons; those in- 
herited from the parent material are called strata. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and gran- 
ular. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles ad- 
hering without any regular cleavage, as in many hardpans). 

Subsoil. tee, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers 
to a leached horizon lighter in color and lower in content 
of organic matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equival- 
ent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series recog- 
nized in the classification system. Such soils are named for 
a series they strongly resemble and are designated as taxad- 
juncts to that series because they differ in ways too small 
to be of consequence in interpreting their use of manage- 
ment. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural] classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, Seger loam, loam, silt loam, sandy clay loam, 
clay loam, silty clay loam, sandy clay, silty clay, and clay. 
The sand, loamy sand, and sandy loam ‘classes may be 
a divided by specifying “coarse,” “fine,” or “very 

ne,” 

Thin layer. Otherwise suitable soil material too thin for the 
specified use. 
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Till plain. An extensive flat to undulating area underlain by 
glacial till. 

Tilth, soil. The condition of the soil, especially the soil struc- 
ture, as related to the growth of plants. Good tilth refers 
to the friable state and is associated with high noncapil- 
lary porosity and stable structure. A soil in poor tilth is 
nonfriable, hard, nonaggregated, and difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, 
or one that responds to fertilization, ordinarily rich in 
organic matter, used to topdress roadbanks, lawns, and 
gardens. 

Upland (geology). Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the low- 
lands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill 
material. 


139 


Variant, soil. A soil having properties sufficiently different from 
those of other known soils to justify a new series name, but 
the limited geographic soil area does not justify creation of 
a new series. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at 
which water stands in an uncased borehole after adequate 
time is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsatu- 
rated zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 
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SOIL ASSOCIATIONS 


SOILS THAT FORMED MAINLY IN WATER DEPOSITED OR WATER 
REWORKED MATERIAL 


Roselms-Paulding association: Nearly level to gently sloping, some- 
what poorly drained and very poorly drained soils that have a heavy 
clayey subsoil; on broad flats on the lake plain 

Latty-Fulton association: Nearly level to gently sloping, very poorly 
drained and somewhat poorly drained soils that have a clayey subsoil; 
on broad flats on the lake plain 

Del Rey-Lenawee association: Nearly level to gently sloping, somewhat 
poorly drained to very poorly drained soils that have a silty and clayey 
subsoil; on broad flats on the lake plain 

Nappanee-Hoytville association: Nearly level to gently sloping, some- 
what poorly drained and very poorly drained soils that have a clayey 
subsoil; on broad, wave modified flats on the lake plain 
Eel-Genesee-Sloan association: Nearly level, moderately well drained, 
well drained and very poorly drained soils that have a loamy subsoil: 

on flood plains 

Millgrove-Mermill-Haskins association: Nearly level, very poorly drained 
and somewhat poorly drained soils that have a loamy and clayey subsoil; 
on broad flats on uplands 

Haskins-Haney-Rawson association: Nearly level to sloping, somewhat 
poorly drained and moderately well drained soils that have a loamy and 
clayey subsoil; on beach ridges 


SOILS THAT FORMED MAINLY IN GLACIAL TILL OR GLACIAL 
OUTWASH 

Blount-Oshtemo-Sloan association: Nearly level to sloping, somewhat 
poorly drained, well drained and very poorly drained soils that have a 
sandy to clayey subsoil; on terraces and flood plains 

Blount-Glynwood association: Nearly level to steep, somewhat poorly 
drained and moderately well drained soils that have a clayey and loamy 
subsoil; on uplands 

Blount-Pewamo association: Nearly level to gently sloping, somewhat 
poorly drained and very poorly drained soils that have a clayey and 
loamy subsoil; on uplands 

Blount, loamy substratum-Glynwood association: Nearly level to moder- 
ately steep, somewhat poorly drained and moderately well drained soils 
that have a clayey and loamy subsoil; on uplands 

Glynwood-Rawson association: Gently sloping to moderately steep, 
moderately well drained soils that have a loamy and clayey subsoil; on 
uplands 
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Original text from each individual map sheet read: 
This map is compiled on 1975 aerial photography by the U.S. 
Department of Agriculture, Soil Conservation Service and 
cooperating agencies. Coordinate grid ticks and land division 
corners, if shown, are approximately positioned. 
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SOIL LEGEND 


The first capital letter 1s the first letter of the soil name. A second capital letter, A, B, C, D, or E shows the slope. 
Symbols without a slope letter are mostly for nearly level soils or for land types. A final number 2 indicates that the 


SYMBOL 


NAME 


Arkport loamy fine sand, 2 to 6 percent slopes 


Belmore sandy loam, | to 6 percent slopes 

Blount loam, 0 to 2 percent slopes 

Blount loam, 2 to 6 percent slopes 

Blount loam, 2 to 6 percent slopes, moderately eroded 
Blount loam, loamy substratum, 0 to 2 percent slopes 
Blount loam, loamy substratum, 2 to 6 percent slopes 
Bono silty clay loam 

Boyer loamy sand, 1 to 6 percent slopes 

Boyer loamy sand, 6 to 12 percent slopes 

Boyer gravelly loamy sand, 12 to 18 percent slopes 


Carlisle muck 
Ceresco sandy loam 
Cohoctah loam 
Colwood silt loam 


Del Rey loam, 0 to 2 percent slopes 

Del Rey loam, 2 to 6 percent slopes 

Del Rey silty clay loam, 0 to 2 percent slopes 
Del Rey silty clay loam, 2 to 6 percent slopes 
Digby sandy loam, 0 to 3 percent slopes 
Digby loam, 0 to 3 percent slopes 


Edwards muck 
Eel loam 


Fulton loam, 0 to 2 percent slopes 
Fulton loam, 2 to 6 percent slopes 
Fulton silty clay loam, 0 to 2 percent slopes 
Fulton silty clay loam, 2 to 6 percent slopes 


Genesee loam 

Gilford fine sandy loam 

Glynwood loam, 2 to 6 percent slopes 

Glynwood loam, 2 to 6 percent slopes, moderately eroded 


soil is moderately eroded. 


SYMBOL 


GIC 

Gic2 
GID2 
GIE2 


HaB 
HeB 
HeC 
HkA 
HnA 
Hv 


KIA 
KIB 


Glynwood loam, 6 to 12 percent slopes 

Glynwood loam, 6 to 12 percent slopes, moderately eroded 
Glynwood loam, 12 to 18 percent slopes, moderately eroded 
Glynwood loam, 18 to 40 percent slopes, moderately eroded 


Haney loam, | to 6 percent slopes 

Haney-Rawson sandy loams, | to 6 percent slopes 
Haney-Rawson sandy loams, 6 to 12 percent slopes 
Haskins sandy loam, 0 to 3 percent slopes 
Haskins loam, 0 to 3 percent slopes 

Hoytville clay 


Kibbie very fine sandy loam, 0 to 2 percent slopes 
Kibbie very fine sandy loam, 2 to 6 percent slopes 


Lamson very fine sandy loam 

Landes sandy loam 

Latty silty clay 

Lenawee silty clay loam 

Lucas silty clay loam, 2 to 6 percent slopes, moderately eroded 
Lucas silty clay loam, 6 to 12 percent slopes, moderately eroded 
Lucas silty clay loam, 12 to 25 percent slopes, moderately eroded 


Martisco muck 
Mermill loam 
Millgrove loam 
Millgrove clay loam 


Nappanee loam, 0 to 2 percent slopes 
Nappanee loam, 2 to 6 percent siopes 
Nappanee silty clay loam, 0 to 2 percent slopes 


Oshtemo loamy sand, 2 to 6 percent slopes 
Oshtemo loamy sand, 6 to 12 percent slopes 
Oshtemo sandy loam, 2 to 6 percent slopes 
Ottokee fine sand, 0 to 6 percent slopes 


SYMBOL 


Paulding clay 
Pewamo silty clay loam 


Rawson sandy loam, 2 to 6 percent slopes 
Rawson sandy loam, 6 to 12 percent slopes 
Rawson loam, 2 to 6 percent slopes 

Rawson loam, 6 to 12 percent slopes 

Rimer loamy fine sand, 0 to 3 percent slopes 
Roselms silty clay, 0 to 2 percent slopes 
Roselms silty clay, 2 to 6 percent slopes 


St. Clair silty clay loam, 2 to 6 percent slopes, moderately eroded 
St. Clair silty clay loam, 6 to 12 percent slopes, moderately eroded 
St. Clair silty clay loam, 12 to 25 percent slopes, moderately eroded 
Seward loamy fine sand, 2 to 6 percent slopes 

Shinrock silt loam, 2 to 6 percent slopes 

Shinrock silt loam, 6 to 12 percent slopes 

Shoals loam 

Sloan loam 

Sloan silty clay loam 

Spinks fine sand, 2 to 6 percent slopes 

Spinks fine sand, 6 to 18 percent slopes 


Toledo silty clay 
Tuscola Variant fine sandy loam, 1 to 6 percent slopes 
Tuscola Variant fine sandy loam, 6 to 12 percent slopes 


Udorthents 
Urban land 


Wallkill silt loam 
Wallkill Variant silty clay loam 
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CULTURAL FEATURES 


BOUNDARIES 


WILLIAMS COUNTY, OHIO 


CONVENTIONAL AND SPECIAL 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 


National, state or province ge Farmstead, house . 
(omit in urban areas) 
County or parish ————— Church i 
Minor civil division anaes: ees be School é 
Indian 
ine 
Reservation (national forest or park, Indian mound (label) ran on 
State forest or park, Tower 
and large airport) et Located object (label) 
GAS 
Land grant ay Tank (labe!) e 
Limit of soil survey (label) SENS Ore es Wells, oil or gas ao 
Field sheet matchline & neatline Windmilt cg 
AD HOC BOUNDARY (label) - Kitchen midden n 
ait 
Davis Airstrip y+— | 
Small airport, airfield, park, oilfield, an 4 to - 4 
cemetery, or flood pool oes roots ~~ 
STATE COORDINATE TICK 
LAND DIVISION CORNERS ok st 
(sections and land grants) + 
ROADS WATER FEATURES 
Divided (median shown ie DRAINAGE 
if scale permits) ens G 
Other roads a Perennial, double line ee 
Trai, gs Re nen ne St Perennial, single line eee me 
~ 
ROAD EMBLEMS & DESIGNATIONS Intermittent eee 
Interstate &) Drainage end ~~ res 
Federal Canals or ditches 
State ® Double-line (label) —x— 
County, farm or ranch Drainage and/or irrigation — 
RAILROAD ———} LAKES, PONDS AND RESERVOIRS 
POWER TRANSMISSION LINE -n-e----eo-esteeeveeennee Perennial <a QS 
(normally not shown) ey ag Sy Fara 
PIPE LINE meee Intermittent meee eh 
(normally not shown) 
FENCE —_ x <— MISCELLANEOUS WATER FEATURES 
(normally not shown) 
LEVEES Marsh or swamp y 
Without road HPT stone Spring on 
With road eee Well, artesian ~ 
THETTTUTTEI Tiree 
With raed peau Wal rigaton ° 
DAMS Wet spot v 


— 
— Se 
fu 


ap. & 


Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry x 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


Cea FoB2 


ESCARPMENTS 


Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 


VOVY NYY WYNN NYE TI NEY 


cevverevenvevevvenerersneasyony 


SHORT STEEP SLOPE — lk nee eee eee eee 
GULLY ARR 
DEPRESSION OR SINK % 


SOIL SAMPLE SITE 
(normaily not shown) 


MISCELLANEOUS 


Blowout wv 
Clay spot 5d 
Gravelly spot oo 
Gumbo, slick or scabby spot (sodic) gD 
Oumps and other similar = 
non soil areas = 
Prominent hill or peak ae 
Dye 
Rock outcrop Y 
(includes sandstone and shale) 
Saline spot + 
Sandy spot aie 
Severely eroded spot = 
Slide or slip (tips point upslope) ) >) 
Stony spot, very stony spot o ® 
Cut and fill land ™ 
Sand pit SP. 
Borrow pit BP. 
Made land ML. 


